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General Methods for the Study of the Net 7 
System. P 


Biologists were accused, not so very long ago, with a tendency to neglect the 
nervous system in their laboratory courses. Whatever may have been the reasons 
for the existence of such a condition, it is certain that there now are means 
whereby adequate corrective measures can be applied. The literature of 
neurological methods has grown into bulk of indeed formidable proportions. In 
fact, the beginner in the field of neurology is very apt to find himself bewildered 
by the opportunities for choice between the many and widely divergent schemes 
recommended by their enthusiastic advocates. 

This paper has been written for the purpose of describing those methods 
which may properly claim a place in the general laboratory study of the verte- 
brate nervous system. Since this field necessarily involves certain technical 
difficulties, the outlines have been given some degree of detail wherever it has 
seemed desirable to do so. The attempt has not been made to anticipate the 
special needs of the investigator, but, rather, to serve the purposes of those who 
desire to demonstrate, for the class room, the microscopical structure of the 
nervous system of some vertebrate. 


1. Staining with Tron Hematoxylin and Orange-G. 


While originally intended for an altogether different purpose, iron hematoxylin 
may now be claimed as a neurological reagent of distinct value. It may be 
applied advantageously wherever it is desired to obtain a comprehensive picture 
of structural elements, such, ¢. g., as would appear ina longitudinal section of the 
entire brain of the frog; in ee sverse sections through typical regions of a small 
mammalian brain; or in sections at different levels of the spinal cord. This 
stain exhibits the structural elements without confusing the eye with too much 
detail, outlining groups of nerve-cells, and bringing tracts of nerve-fibres into 
sharp relief. Its value, therefore, lies in the basis which it gives for a conception 
of the relations between important parts of the nervous system. 

For this general purpose, the whole brain of a rat or mouse, or segments of 
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the spinal cord of a cat or dog, should be hardened for several days in an excess 
of a solution of formaldehyde: | 

Commercial formaldehyde - - - - 10 vols. 

Water - - - - - - - 100 vols. 

After the nervous tissue has been well hardened, take pieces of. suitable size 
and character, wash them in water to extract the formaldehyde, dehydrate, and 
finally imbed them in celloidin in the usual manner. The sections should be cut 
as thick as 20 to 30, since a considerable thickness is necessary to define general 
relations. 

The sections are to be brought from distilled water into the mordant of iron 
alum : 

Ammonia-ferric alum - - - - 4 grams. 
Distilled water - - - - 100 c. ¢. 

The duration of the mordanting is not of especial consequence, but may be 
some two o four hours in length. The free mordant must now be rinsed away 
with distilled water, a moment only. Then bring the sections into the stain : 

Hematoxylin crystals - - - - 0.5 gram. 
Distilled water : - - - - 100.0 cc. 
Staining will require at least four hours for entirely satisfactory definition. 

The uncombined stain is to be washed away with water. Clean tap-water is 
best, since this appears to fix the lake more firmly. 

The stain now requires differentiation. Dilute some of the iron alum solution 
used as a mordant with an equal volume of distilled water, and pour this over 
the sections: The full strength, four per cent., may be used later if necessary. 
Only a few sections should be decolorized at a time, and these should be moved 
about in the fluid to secure even results. Observe the process of decolorizing 
with the microscope from time to time, and when the desired effect has been 
obtained, transfer the sections to tap-water. Nerfve-cells and nerve-fibres should 
appear blue on a light field. : 

Thorough washing of the sections after staining is necessary to prevent 
subsequent fading. The slight alkalinity of ordinary tap-water appears to be a 
factor aiding in the preservation of the stain. 

Light counter-staining with orange-G is almost always desirable.. After 
washing, bring the sections for one to two minutes into a nearly saturated aqueous 
solution of orange-G (Griibler’s). Dehydrate rapidly with ninety-five per cent. 
alcohol, clear, and mount in balsam. 

Iron hematoxylin may also be employed in the study of the minute structure 
of the nerve-cell. Small pieces of the brain or cord should be fixed with the 
fluid of Flemming, or with the chrome-oxalic mixture given below (2). Imbed 
in paraffin, and cut the sections quite thin. Forsuch cytological study, it has | 
been found preferable to omit the counter-staining with orange-G. 


2. The Staining Method of Nissi. 


The staining method of Nissl is invaluable for demonstrating the organiza- 
tion of the nerve-cell in general, as well as for the comparative study of different 
types of nerve-cells. The cervical cord of the rabbit is a particularly favorable 
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object for the former purpose ; while for the latter, material should be chosen 
from sensory ganglia, from the spinal cord, and from the several regions of the 
brain. | 

For the fixation of the tissues, the writer has found nothing so admirable as 
the chrome-oxalic mixture of Graf: 


Oxalic acid, 8 per cent. aq. sol. : - 200 c. c. 
Alcohol, 95 per cent. - - : - «;:: $60-e.-c. 
Chromic acid, 1 percent. aq. sol. - - 150.6. ©. 


Mix in the order as named. 
This fluid has been given a thorough trial with nervous tissue from many verte- 
brates, and it has proven uniformly satisfactory. Quite small pieces of perfectly © 
fresh tissue should be fixed for some six hours. It is preferable to wash out the 
fixing agent with seventy per cent. alcohol, changed repeatedly. 

Thin sections should be made by the paraffin method. It is quite desirable 
that the sections be mounted in serial order, so that the organization of any 
given nerve-cell can be traced completely. Mayer’s albumen is the safest thing 
to use for sticking the sections to the slide, since some of the subsequent steps 
make strong demands on the tenacity of the medium. If the sections are at all 
wrinkled, a film of water should be interposed in the usual manner. 

- Dissolve the paraffin from the sections with xylol, and carry the slide through 
descending grades of alcohol to distilled water. The sections are now ready for 


staining. 
The stain of Nissl has the following composition : 
Methylen-blue (Griibler’s BX) : - 3.75 grams. 
Olive-oil soap’ - - - - meee Yi ees 
Distilled water - . - - 1000.00 c. ¢. 


Use any pure soap from one of the southern countries of Europe where olive-oil 
is employed in soap-making. The soap should be cut into thin shavings; gentle 
heat may be employed for hastening its solution. The stain should be filtered 
just before using. 

Rest the slide to be stained on a watch-glass so that its surface will be level. 
_ Heat five c. c. of the Nissl stain in a test-tube until it almost boils. Pour the hot 
stain over the slide, and allow it to act for five minutes. Have at hand a quantity 
of bibulous paper. Flood the slide with distilled water for the briefest practi- 
cable time, just enough to rinse away the free stain. Absorb as much of the 
water clinging to the slide as possible with the porous paper, and immediately 
pour on the decolorizer : \ 

Alcohol, 95 per cent. - - : - ~ 00 See. 
Aniline oil - - - - - - 105¢; €. 

The process of decolorizing is the only part of this method involving especial 
difficulty, as it lasts only 20 to 30 seconds and must be stopped at just the right 
point. Hold the slide between the thumb and finger, and rock it back and forth 
so as to move the decolorizer over the entire field. This reagent should be 
applied liberally. Watch the process closely. Just as soon as the sections 
begin to look nearly colorless and take on a delicate rose tint, stop the decolor- 
izing by flooding the slide with oil of cajeput. 


ght hr : 
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The oil of cajeput will clear the sections within a few seconds in perfectly 
dry air; but under the usual conditions of the laboratory, it is desirable to 
hasten the action by warming the slide gently. Mount in a thick solution of 
colophonium dissolved in xylol. 

A word concerning colophonium may not be out of place here. Colophonium 
is the ordinary “rosin” of commerce. It is best to secure the privilege from 
the dealer of selecting those lumps which have the least possible color. When 
held up to the light, a suitable lump should not show crystals on the inside. 
_ The powdered rosin of dealers should be avoided, since its character cannot be 
determined. 

When the several steps of the method as outlined are followed faithfully, the 
staining will be so precise that the nerve-cells will appear bright blue on a _per- 
fectly colorless field. Moreover, the tigroid bodies should not appear blurred in 
any part of the nerve-cell. As to the permanence of the stain, slides stained by 
me several years ago have shown no tendency to fade. 


3. Methylen-Blue and Erythrosin. 


Staining with methylen-blue alone, as just noted, simply outlines the bodies 
of nerve-cells. As an accessory demonstration, it is often quite desirable that 
the remaining structures present be given a light stain. This may be accom- 
plished through the use of the following double-staining method. 

The tissues should be treated, and the sections should be cut and affixed to the 
slide as in the procedure given for the method of Nissl. But, instead of staining 
with methylen-blue at once, this is preceded by the erythrosin mixture of Held: 


‘Erythrosin (Gribler) - - - - 1 gram. 
Distilled water - - - - - 150 c.c. 
Glacial acetic acid - : - - - 2 drops. 


The acetic acid tends to precipitate the erythrosin, and so the stain should be 
made shortly before using. Warm the mixture, pour it over the slide, and allow 
it to act for some ten seconds, only. Rinse with distilled water for about thirty 
seconds ; the red color should be made distinctly lighter. 

Now dilute some of the regular stain of Nissl with an equal volume of a five 
per cent. aqueous solution of acetone. Heat the mixture rather strongly, flood 
the slide with it, and allow staining to proceed for five minutes. Then differ- 
entiate the stain with : 

Distilled water - - - - - 100.0 c. c. 

Common alum_ - - - - - - .l gram. 
The solution of alum extracts the blue color gradually, so that the effect is readily 
controlled. From one to two minutes will usually suffice to bring the red of the 
erythrosin distinctly into view. Follow with a brief rinsing in water. Dehydrate 
rapidly with absolute alcohol, clear in xylol, and mount in xylol-colophonium. 

A successful preparation should have the nerve-cells outlined in bright blue 
ona pale red field. Too deep a stain with erythrosin must be avoided. 


4. Chrome-Silver Impregnation. 


The principle of this remarkable method involves the formation of a deposit. 
of chrome-silver in the elements of the nervous system. This is accomplished 
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by hardening in potassium bichromate, followed by impregnation with silver 
nitrate. The production of the metallic deposit is not in the nature of a staining 
process ; it is the outcome, rather, of an interaction between the potassium 
bichromate and the silver nitrate employed, in conjunction with the substances 
present in the nervous elements themselves. Since the chemistry of nervous 
tissue is continually changing during life, it follows that the results of this method 
will be far from uniform. In one animal, certain elements may be brought out 
with all the crisp sharpness. of a silhouette, while in another individual the 
corresponding structures may not appear at all. The reactions of the tissues in 
the two instances have differed sufficiently to thus affect the result. Hence the 
apparent capriciousness of the method is due to the presence of physiological 
factors often quite unknown. The character of some of these physiological 
conditions has been discussed by me elsewhere.* 

Freshness of tissue and active metabolism are factors indispensable to suc- 
cess. A young animal will yield better results than an old one; and one direct 
from the field is preferable to one which has been kept for a time in confine- 
ment. In any case, the parts of the nervous system to be studied should be 
placed in the hardening mixture as soon as possible after the death of the 
animal. | 

a. The Rapid Method of Golgi.—Of the many schemes for securing the forma- 
tion of the chrome-silver deposit, the one which has given me the largest returns 
is the so-called ‘‘rapid”’ method of Golgi. For this purpose, the pieces should 
be taken small, not over two or three millimeters in thickness for a slice of the 
brain. Place these fresh slices directly in the hardening mixture: 

Potassium bichromate, 3.5 per cent. sol. - 4 vols. 

Osmic acid, 1 per cent. sol. - - - 1 vol. 
This reagent, while somewhat expensive, must be used liberally. There should 
always be a large volume in proportion to the mass of the nervous matter present, 
and the solution should be renewed before it shows the least signs of becoming 
turbid. Hardening must take place in the dark. 

The duration of the hardening is the all-important factor which we have 
under control. If the tissues be hardened for too short a time, the impregna- 
tion will be diffuse ; while an overhardened specimen may permit of no impregna- 
tion at all. The proper length of hardening must be determined by experiment 
for each animal; it will most often be found to lie between the limits of two to 
three days where supporting elements are to be shown, three to five days for 
neurones, and five to seven days for nerve-fibres. 

Impregnation is secured by bringing the hardened slices into a solution of 
silver nitrate : | 

Silver nitrate crystals - : - - 0.75 gram. 

Distilled water - - - - - 100.00 c.c. 
A solution which has been used once will answer for washing the specimens 
until the copious precipitate ceases to form. Then pour on a liberal quantity of 
the fresh solution, and change it frequently. It should not be allowed to take 


* Houser, 1901. The N eurones and Supporting Elements of the Brain of a Selachian: Jour- 
nal of Comparative Neurology, Vol. XI. 
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on a yellowish tinge. Keep the specimens in the dark. The duration of the 
silver-bath is not of importance; it may be one to three days in length, or even 
longer if the solution be renewed. 

When the steps which follow can be carried through without a pause, replace 
the silver solution with ninety-five per cent. alcohol. Change the alcohol 
repeatedly during the course of half an hour, in order that all free silver nitrate 
may be washed away. Follow with absolute alcohol, also renewed, thirty minutes ; 
alcohol and ether, fifteen minutes; thin celloidin, thirty minutes; and thick cel- 
loidin, five minutes. ‘Then mount the specimen on a wooden block, and harden 
the celloidin with chloroform. ‘The imbedding has been too hastily done, of 
course, to permit true infiltration with celloidin, but this cannot be secured with- 
out destroying the impregnation. 

Clearing of the entire mass, as imbedded, is advantageous. For this purpose, 
place the block in a mixture of oil bergamot, oil cedar-wood, and melted car- 
bolic acid crystals, equal parts. This mixture clears rapidly, it may be used 
over and over again, and it has the additional advantage of allowing the prepara- 
tions to be kept in it for a little while without impairing the impregnation. 

Sections should be cut as thick as 75y. In cutting, keep the knife flooded 
with the clearing mixture. Place the sections on slides, as desired. The sur- 
plus oil may be removed neatly by pressing on the sections with tissue paper 
backed with a blotter. Mount in either colophonium, dammar, or balsam, wi¢h- 
out a cover-slip. The mounting medium should cover the section with a thin 
and even coating. Hasten the drying of the preparation with gentle heat for a 
few hours. 

Successful preparations should have the neurones, to their finest ramifications, 
a perfectly opaque black on a nearly transparent field. If the field becomes 
clouded with fine specks later on, the silver nitrate was not all removed 
in the washing. . 3 

Under certain conditions, pure formaldehyde may be substituted for the 
osmic acid in the hardening mixture given above, a good proportion being three 
parts of commercial formaldehyde to one hundred parts of the bichromate solu- 
tion. The formaldehyde tends to reduce the potassium bichromate quite rapidly, 
and so the two should be mixed just before using. The application of formal- 
dehyde in this way often yields beautiful results with the mammalian nervous 
system, but I have not been so successful with it in the field of the lower verte- 
brates. 

b. Previous Hardening with Formaldehyde.—lt is often quite desirable to be 
able to harden a brain some time in advance of its final use for impregnation, as 
in planning for classwork, or in the transportation of specimens from the field to 
the laboratory. This may be accomplished through preliminary hardening with 
formaldehyde. 

The whole brain is hardened in ten per cent. formaldehyde, and should be 
kept in this strength of solution until it is wanted. Slices cut from the desired 
regions are washed with water for half an hour to extract the formaldehyde, and 
are then to be saturated with potassium bichromate. 

Place the pieces in a three and five-tenths per cent. solution of potassium 
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bichromate in an oven kept at 60°C. for twelve hours. Change the fluid fre- 
quently. Continue the saturation with potassium bichromate in the dark box for 
five to seven days; the proper duration must be determined by tests made from 
time totime. Then transfer to the solution of silver nitrate. 

From this point, the procedure is the same as for the “rapid ” method of 
Golgi previously described. This plan is especially successful for the forebrain 
and spinal cord. In any case where there is good impregnation, the beauty of 
the preparation is enhanced by the perfect clearness of the field. 

It may be worth noting here that this same method is particularly desirable 
for demonstrating the bile-capillaries of the mammalian liver. A shortening of 
the bichromate-bath is, of course, necessary in this case. 


D. Weigert’s Myelin Stain. 


The study of the central nervous system cannot be complete without 
preparations to illustrate the course of medullated nerve-fibres. The many 
schemes extant for staining the myelin sheath depend upon the formation in the 
nervous elements of either a chrome- or copper-lake of hematoxylin. This lake 
combines so firmly with myelin that the decolorizing process does not remove it. 
Doubtless the chrome-lake yields the more delicate results, and hence some plan 
for securing it is to be recommended for purposes of special investigation. But 
for general classwork, the writer has found a copper'method preferable because 
of its entire certainty under all conditions. 

Harden the brain and spinal cord of the animal chosen for study in a bichro- 
mate solution. This will, of course, require several months if the well-known 
fluid of Miller, or a simple solution of a bichromate salt be used. The time may 
be shortened to a more convenient length by preliminary hardening with formal- 
dehyde ; or, formaldehyde may be added directly to the bichromate solution. In 
any case, the hardening should take place in the dark. 

When the hardening has been completed, cut slices from the regions desired, 
and, without washing in water, transfer them to graded alcohols for dehydration, 
still in the dark. 

After the pieces have been dehydrated, imbed them in celloidin, allowing 
plenty of time for thorough penetration. Harden the celloidin in eighty per 
cent. alcohol. 

The celloidin blocks are now to be mordanted for two days in a half-saturated 
solution of neutral acetate of copper. At the end of this time, place the blocks 
back in eighty per cent. alcohol for a day, and then cut sections at once. 

Sections should have a thickness of 254. Rinse the sections rapidly with 
distilled water, and bring them directly into the stain : 


Distilled water - - - eae Lory 

Lithium carbonate, sat.ag. sol. - 7 c.c. hace 
( Absolute alcohol - = - AR Ree. toe | 

Heematoxylin crystals. - - 1 gram. } 


Mix A and B just before using. 
The duration of the staining will depend upon the region involved. For sections 
of the spinal cord, two hours will be sufficient; but for sections of the brain, 
twenty-four hours will be required. 
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Rinse away the excess stain for a few minutes with distilled water. Then 
transfer the sections to the decolorizer : 


Distilled water - - - - - 1000.0 c.c. 
Potassium ferricyanide - - - 12.5 grams. 
Borax -~ - - - . - - 10.0.5. 


The decolorizing must be watched carefully so that it may be stopped at just the | 
right moment. ‘The gray matter should be bleached to a yellow tint, while the 
medullated nerve-fibres should remain a bright blue-black. _ When the action has 
gone far enough, transfer the sections to clean tap-water, running, if possible, in 
which they must be washed for some time. If the washing be thorough, the 
stain will not fade. ; 

Dehydrate, clear, and mount the sections in the usual manner. 


6. Staining Isolated Nerve-Cells. 


Some plan for making preparations of entire nerve-cells is altogether desirable 
for class demonstrations. For this purpose, the writer is about to risk his repu- 
tation as a modern microscopist by advocating the use of a stain which the older 
workers are supposed to have forgotten, and of which the younger ones have 
never even heard. ‘This stain is Beale’s Carmine. No other method known to 
the writer is capable of yielding preparations of nerve-cells rivaling in clearness 
and beauty the results of the procedure here indicated. 

Secure the codperation of a butcher, and have him furnish the lumbar cord 
of the ox in a perfectly fresh condition. Slit the cord lengthwise so as to expose 
the gray matter. Scoop out quite small pieces from the anterior cornua. Place 
these fragments directly in the following stain: 


Carmine contd oe. - - : - 3 grams. 
Ammonia P52 - - - 437 2: 
Glycerine - - - - - - 300 c. ¢. 
Water - - - - - - -> *BOO~e: :c: 
Alcohol - - - - - - Ti Cre 


(Dissolve the carmine in the ammonia with the aid of gentle heat ; allow the solu- 
tion to stand in an open dish for an hour; then add to the other ingredients. 
Filter.) 

The pieces of nervous matter are to lie in this stain for several weeks. Then 
transfer them to dilute glycerine acidulated with a trace of acetic acid. Aftera 
few days, replace this medium with pure glycerine. 

Place a bit of the stained tissue on a slide, in a drop of glycerine. Pressa 
cover-slip straight downward on the mass so as to spread the nervous matter in 
an even film. Avoid rotating the cover-slip. Some of the preparations will 
necessarily show so few cells as to be practically valueless, but others will be 
crowded with brilliantly stained nerve-cells in all their completeness. Aside 
from the value of such a preparation for purposes of demonstration, it is worth 
noting that the fibrillar elements of the neurone are made particularly evident. 


7. Peripheral Nerve-Fibres. 


Place short lengths of the sciatic nerve of the frog in five-tenths per cent. 
osmic acid for about twenty-four hours. Keep in the dark. The osmic acid 
= 


Fe a 


ae = 
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blackens the myelin sheath of the nerve-fibre. When the degree of blackening 
desired has been obtained, wash the nerve thoroughly with distilled. water. 

A piece of the nerve may now be transferred toa drop of glycerine on a slide, 
teased apart, and used at once for a demonstration. Other pieces should be 
imbedded in paraffin for sectioning. It is convenient to arrange the pieces so 
that, in the same block, some will be cut lengthwise and others transversely. 
The sections should be counter-stained with a saturated aqueous solution of 
fuchsin-S for twenty-four hours. GILBERT L. Houser. 
Laboratory of Animal Morphology, The State University of Iowa. 


A Short Method for the Widal Test. 


One of the inconveniences of this test is the length of time required to get a — 
broth culture in which the typhoid bacilli are sufficiently numerous and active to 
permit of use for the test. If the bacilli are too few in number the “clumps” 
are not only small, but are also slow in forming; and if they are not active 


agglutination does not take place readily. Eighteen hours is the time usually 


specified as being necessary to get a broth culture in proper condition for use, 
but this length of time makes it impossible to apply the test during the day on 
which the culture was started, so the tube must be inoculated late in the after- 
noon of the day before it is to be used in order that it may be ready for the test 
at a seasonable hour the next morning. If the culture is not then ‘used rather 
promptly at the specified time, agglutination is likely to be found to have taken 
place spontaneously in the tube. The culture is thus rendered useless and a 
delay of eighteen hours more is required toget another one ready. The writer 
has found that the time can easily be shortened to six or eight hours and that 
cultures started in the morning can be used in the afternoon of the same day. 
The essential point of the method is to start the culture in warm broth. The 
details are so simple as scarcely to require explanation. By means of the 
platinum loop a small mass of the growth is removed from the stock culture on 
agar and is well mixed with eight or ten cubic centimeters of broth by rubbing 
the mass against the inside of the tube below the surface of the liquid. The 
tube is then gently tapped for a minute or so in order to insure the thorough 
and even dissemination of the bacilli throughout the broth, and is heated until 
it feels comfortably warm to the hand by holding well above the gas flame. A 
tumbler is then heated still warmer by holding it inverted over the flame and the 
culture placed in it resting on a wad of cotton and the whole put into the incu- 


_bator for six or more hours. It is sometimes well to remove the tube once from 


the incubator and tap it gently for a few seconds in order to mix the denser 
growth in the bottom with the upper portion of the broth. The opacity and 
opalescence of the liquid will show when sufficient growth has taken place. On 
several occasions cultures only six hours old have been used with perfect satis- 
faction, but, of course, the bacilli are neither so active nor so numerous as in 
cultures which have stood in the incubator for two or three hours longer. 
University of Rochester. | CHARLES WRIGHT DODGE, 
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Method for Rearing Amoeba. 


It is frequently very difficult to secure a large number of Amcebz satisfactory 
for class work when wanted. The usual method of visiting the pools of stagnant 
water is very uncertain and laboratory cultures made from dacaying Algz are 
equally unsatisfactory. For some time the writer has been experimenting with 
protozoan cultures and has been successful in securing Amcebe in the following 
simple manner: A nutrient medium is made by boiling a lot of dead leaves. 
As soon as cool, both liquid and leaves are placed in an ordinary battery jar 
and a lot of unboiled leaves and enough water to stand about one inch above 
the leaves added. In two or three days a scum will form and in from five to 
ten days, depending upon the temperature of the room, Amcebz will be found in 
the scum in large numbers. They will be small, but very satisfactory for class 
work. ‘The writer has tried this method a great many times, and in different 
localities and at different seasons of the year, and always been successful. 

De Pauw University, Greencastle, Indiana. Met T. Cook. 


The Arrangement of Cilia on Paramecium. 


The cilia of many of the Infusoria are so fine and so closely set, notably on 
Paramecium, that it is very difficult for the student to determine their exact 
arrangement. Careful focusing will sometimes reveal their order on favorable 
specimens, but the use of Loeffler’s alkaline methylen blue as a stain has been 
found .to be avery reliable method of demonstrating their arrangement on 
almost every specimen. A drop of the stain is mixed with the drop of water in 
which the animalcules are swimming on the slide and the cover glass placed in 
position. /nztra vitam staining takes place in many of the individuals, but they 
soon die and the cuticle separates more or less completely from the cytoplasm © 
and forms a halo around the deeply stained body. ‘The perforations in the cu- 
ticle are thus brought very distinctly into view and the plan of arrangement of 
the cilia revealed. The stain is prepared as follows: Add 30 c.c. of a concen- 
trated alcoholic (95 per cent.) solution of methylen blue to 100 c.c. of a .0001 
solution of caustic potash. The caustic potash solution may be prepared by 
adding | c.c. of a one per cent. solution of potash to 100 c.c. of distilled water. 
University of Rochester. CHARLES WRIGHT DODGE. 


LABELING MouUNTED SPECIMENS.—The following method is given as useful 
where specimens mounted on cover-glasses or slides are to be passed through 
various solutions: Mix with equal parts of egg albumen and glycerin, sufficient 
lampblack to make a good black fluid. This may be used with a steel pen for 
writing on the glass, after which the glass should be held over a flame until the 
characters are dry. The markings are not removed when the specimens are 
passed through solutions.— Know/edge, 24: 191. 
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Immersion Oil in Collapsible Tubes. 


_ The immersion oil bottle shares with the Canada balsam bottle the distinc- 
tion of being the stickiest and dirtiest piece of apparatus on the work table. 
A portion of the first drop of oil to be removed is almost invariably left on the 
mouth of the bottle and thereafter the stopper never fits tightly ; the oil runs over 
the neck of the bottle and smears the fingers in spite of almost all precautions ; 
in the course of time the oil thickens, turns yellow, becomes turbid as the result 
of exposure to the light and air, and its refractive index is thus changed. A 
container which excludes both light and air, holds the oil in such a manner as 
to reduce the inconvenience of handling to a minimum, delivers the exact amount 
needed each time, and is made of a material which causes no change in the 
optical properties of the oil, is the ordinary collapsible tube which has long been 
used for holding moist water color and oil paints. During the past few years 
certain dealers in microscope supplies have used this form of tube as a container 
for Canada balsam with most satisfactory results. After several annoying ex- 
periences with bottles, the writer determined to have immersion oil put up in 
tubes although warned that the metal of which the tubes are made might have 
some deleterious effect upon the optical properties of the oil. During the past 
year the tubes have been used daily in the routine bacteriological examinations 
attending health department work and have proved to be so free from the faults 
which characterize the bottles that on no account will the latter be again em- 
ployed. Immersion oil which has been stored in these tubes for more than a 
year is now being used and no signs of deterioration have been detected. The 
oil is as clear, colorless and thin as when first made, and there is no indication of 
change in its refractive index. CHARLES WRIGHT DODGE. 
University of Rochester. 


The minute adopted by the council of Columbia University on the resigna- 
tion of President Low gave a few very interesting facts concerning the develop- 
ment of that institution in the twelve years during which Mr. Low has been at | 
the head of its administration. In the academic year 1889-90 the institution 
consisted of four faculties, in charge respectively of the schools of arts, laws; 
mines, and political science. These faculties numbered 122 officers of instruc- 
tion, and the schools were attended by 1134 students. The library of the 
college contained 91,000 volumes, and the wealth of the corporation was 
estimated at $10,500,000. The faculties, schools, library, and entire equipment 
were crowded into narrow and _ noisy sea bordering upon the tracks of the 
New York Central Railway. 

To-day the university consists of nine faculties, in charge respectively of 
Columbia College, Barnard College, Teachers’ College, and the university schools 
of law, medicine, applied science, pure science, philosophy, and political science. 
The faculties now number 385 officers of instruction, and the colleges and schools 
are now attended by 4500 students. The library of the university now contains 
311,000 volumes, and the wealth of the corporation is now estimated at 
$18,000,000, of which $1,500,000, in round numbers, were given by Mr. Low 
himself. And finally, the university is now located upon a site, and possesses 
a physical equipment, unsurpassed in beauty, comfort, and completeness, by 
those of any institution of learning in the world.— Science, 14: 356. 
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LABORATORY PHOTOGRAPHY. 


Devoted to methods and apparatus for converting an object into an illustration. 


FURTHER NOTES ON THE USE OF THE TELEPHOTO LENS. 


In Volume IV, No. 4, of the JOURNAL oF APPLIED Microscopy, I gave an 
illustration of the use of the telephoto lens in taking a nest from the top of a 
dead pinetree. During the past summer I made further efforts to test the value 
of a long focus lens, and give some of the results. 

My telephoto lens is fitted to a wide angle Zeiss Anastigmat, series IV. 

The illustrations presented in this paper are from experiments on mountain 
ranges and peaks, to be used geologically and physiographically. 
_ The Mission range is in western Montana, extending north and south for a 
distance of about a hundred miles; its western slopes are abrupt and craggy. 
Many peaks in the range are unexplored, and few are named. The difficulties 
one encounters in making a study of the range are many, and a complete study 
has not yet been made. 


Fic. 1.—View of a Portion of the Mission Range of Mountains in Western Montana. 


Fig. 1 is a portion of the southern end of the range, taken from a high hill 
to the southwest of the range proper. 

The‘mountain indicated by A is McDonald peak, distance from the place 
where the picture was taken about fifteen miles. The height is about ten thousand 
feet, or about seven thousand above the village of St. Ignatius on the plain. 
The negative was made early in June, with an orthochromatic plate and ray filter. 
The atmosphere was clear, and the mountains are shown with much more than 
ordinary distinctness. 

The mountain indicated by B is Sin-yale-a-min mountain, distance about ten 
to twelve miles on an air line, with an elevation of 9200 feet. This mountain is 
nearer than McDonald, owing to the position of the photographer with regard to 


* 
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the range. The direction toward Sin-yale-a-min is almost due east, toward 
McDonald northeast. The photographs were taken at about eleven o’clock in 
the morning, and hence the sun is in the rear, or behind the operator. A slight 
wind was blowing, requiring considerable time to secure the negatives. When 
the wind blew so as to shake the instrument the cap was placed over the lens, 
and was removed when the instrument again became quiet. | 

Fig. 2 shows distinctly many features not made out in Fig. 1, and not 
discernible to the naked eye. McDonald peak is the double peak in the left of 
the illustration, the peak to the right being much lower, nearer, and not con- 
nected with McDonald. The ridge extending to the left immediately in front of 
McDonald is a separate peak, and between it and McDonald is a deep canyon 
through which flows a good sized stream. 

McDonald peak is plainly seen to be double. The distant peak, the right 
hand snow-capped peak, is about a thousand feet higher than the nearer one. 


Fic. 2.—A Portion of the Range shown in Fig. 1, indicated by A. 


% 

So far as known it has not been ascended from the side seen, and is apparently 
inaccessible, although experience may prove it to be reached from this side. 

The strata are clearly shown. In a photograph printed lighter the details of 
the mountain side are shown more clearly, but the snow summit is less distinct. 
I do not know that the two peaks shown in the foreground and to the right of 
McDonald have ever been ascended, and I have heard of no names for them. 
In this connection I may say that land snails are living on the shoulder of 
McDonald shown in the left. The plate used in making Fig. 2 was an ortho- 
chromatic, with ray filter. The magnification is about eight diameters. 

The camera was next turned toward Sin-yale-a-min mountain, shown in Fig. 
3. The conditions were precisely the same, and the position unchanged. 
By an examination of Fig. 4, Sin-yale-a-min mountain, the snow-capped peak 
to the left, is seen to be double. The nearer peak is the lower, by some few 
hundred feet. At a point half way up the peak along the ridge, snails similar to 
to those mentioned on McDonald were found. 

By printing for detail in any one place in the negative various features may 
be brought out with much distinctness. 
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By following up the creek along the canyon to the right, as shown in Fig. 2, 
the position from which Fig. 4 was taken is found. ‘The peak is the same 
as shown in Fig. 38, the direction of the peak being east of north. It was 
several days after taking the negatives from which the first three figures were 
taken. The peak is distant from the camera from five to seven miles. To 
reach the summit from the position given in the illustration would require five 
or six hours of stiff climbing. The wooded peak in the foreground, immediately 
behind the small tree in the center, is a mile or more nearer than the main peak, 
and is the end of the slope shown in Fig. 8. The day was bright and almost 
cloudless, following a light rain. The sun was in therear. The plate used was 
an orthochromatic, with ray filter as usual. 

In Fig. 5 the telephoto was turned on the wooded ridge to the right of the 
middle of Fig. 4, with the peak on the left. By one of those peculiar acci- 
dents which often occur while exchanging plates under a blanket in the field, the 


Fic. 8.—A Portion of the Range shown in Fig. 1, indicated by B. 


plate was reversed in the camera, but the result is sufficient to show all that was 
desired. The ridge to the right should be to the left. By a close examination 
of Fig. 5, and comparison with Fig. 4, many details will appear in the former 
not seen in the latter. 

The advantages of such photographs will be at once apparent to the reader. 
It is possible to make out details of structure in mountain ranges without neces- 
sarily making laborious climbs, and it is possible to make out details where ascent 
is impossible. 

_ The difficulties in taking such photographs are not few. In mountainous 
regions, where weight is a great consideration. it becomes necessary to carry a 
small and light tripod. This is not sufficient for work with the telephoto, where 
there must be great strength and rigidity in the tripod to prevent motion. The 
days when wind is not blowing from some direction are not numerous while the 
traveller is among’ mountain peaks. Long exposures are necessary, and a very 
small vibration makes the result a failure. Another difficulty is that of getting a 
satisfactory focus. The light coming through the lens from so small a portion 
of the horizon is not great. The landscape on the ground glass is indistinct, 


and Laboratory Methods. | 1571 


and it becomes a difficult task sometimes to determine when the instrument is 
in focus. Often the developed plate shows the unexpected, and failure is the 
result. 

A long focus lens will, of course, produce results similar to those here given, 


Fic, 4.—Sin-yale-a-min Mountain, Mission Range, Montana. 


but on a smaller scale. The advantage of a telephoto attachment is that the 
magnification may be made such as will bring out the features desired. Witha 
telephoto attachment, with magnification up to eight diameters, an ordinary lens 
is increased in value many fold. With a long focus or short focus lens but one 


ee ee ee 


Fic. 5.—View of Portion of Fig. 4, magnified eight diameters. Plate accidentally reversed. 


size of photograph may be taken, that of the long or short focus. With tele- 
photo attachment the focus may be lengthened, and the ‘size of the image cor- 
respondingly increased, at pleasure, resulting in a very great increase in the 
usefulness of the lens. Morton J. ELRop. 


University of Montana. 
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THE present number closes the fourth 
volume, and fourth year of our publica- 
tion. Beginning with a few closely set 
pages and limited corps of regular 
assistants, the scope and volume of the 
JOURNAL has been gradually increased 
to the present time, the demand for 
more, and more varied information 
resulting in the addition of the various 
departments which have succeeded 
each other. Although the JouRNAL 
has received from the beginning the 
loyal support of those most interested 
in the advancement of scientific work, 
the expense of introducing it to the 
public, and of keeping up the publica- 
tion until its merits became sufficiently 
well known to give it the favorable 
position which it has now attained, has 
been so great that, had its publishers 
been less in earnest in their desire to 
establish in America a representative 


journal for the sciences in which the 
microscope is used, they might many times have been discouraged, and the 
thanks of the users of the microscope are certainly due them for their efforts in 
this direction. 

From this time forward, however, the JouRNAL will have to stand or fall on 
its own intrinsic valueto the public. It will therefore be necessary to cancel all 
subscriptions which are not renewed upon expiration. The subscription price 
will not, however, be advanced for the year, and we trust that sufficient new sub- 
scribers will be added to our list during that time to make it unnecessary for us 
to do so later. | | 

A number of interesting series of articles will be published during the com- 
ing year, among which may be mentioned the conclusion of Professor Dennis’s 
series on photomicrography, illustrated with some of the best examples of his 
work, A series which, when concluded, will be a monograph on medical micro- 
technique for the use of practicing physicians, will be begun in the January num- 
ber, and we hope to add a number of features of special interest to physicians. 
We have also received a valuable addition to our review department in the 
cooperation of M. Girauld, of the Laboratorie de Bacteriologie de la Ville de 
Paris, who, will contribute each month reviews of current French literature. It 
is our desire to improve the JOURNAL just as rapidly as circumstances will war- 
rant, and to this end we welcome suggestions, and respectfully solicit your 
contributions for publication, in order that the JouRNAL may become, as intended, 
a repository of American microscopical literature, accessible not only to the 
specialist and the richly endowed library, but to all who may desire it. 

Our observation shows that a large number of the methods published during 
the year have been put into practical use in many institutions, and our contribu- 
tors have the satisfaction of knowing that every article contributed, whether the 
result of original investigation or an improved reworking of an old process, 
assists many of our readers who are so situated as not to be able to pursue these 
researches for themselves. 

The JourRNAL has also met with a kindly reception in foreign countries, as is 
shown by the large number of citations and reprinted articles in such leading 
publications as Zeitschrift fiir Wissenschaftliche Mikroskopte, Journal of the Royal 


and Laboratory Methods. 1578 


Microscopical Society, London, and many others. It now numbers its sub- 
scribers in England, Canada, Japan, Mexico, Germany, Cuba, New Zealand, 
Brazil, Cape Colony, France, Portugal, Hawaii, Belgium, New South Wales, 
Bermuda, Sweden, Queensland, Victoria, Costa Rica, Alaska, St. Lucia, Hayti, 
San Marino, Equador, Jamaica, India, Argentine Republic, Venezuela, Formosa, 
Chili, Greece, Austria, Servia, Russia, Italy, and Natal, in the order given. 


CURRENT BOTANICAL LITERATURE. 


CHARLES J. CHAMBERLAIN. 


Books for review and separates of papers on botanical subjects should be sent to 
Charles J. Chamberlain, University of Chicago, 
Chicago, Ill. 


REVIEWS. 


Arnoldi, W. Beitrage zur Morphologie einiger Be : ; 
Gymnospermen. V.Weitere Untersuchung- The previous papers. of this series have 


en der Embryogenie in der Familie der already been reviewed in the JOURNAL. 

oe a eens Nat. de Moscow. The present paper deals with Sequoia 
. and other members of the Sequoiacee, 
viz.: Zaxodium, Cryptomeria, Cunninghamia, Arthrotaxis, Glyptostrobus, and 
Sciadopitys. As might be expected in a paper dealing with so many and such 
inaccessible genera, the series are often incomplete, but the results are never- 
theless interesting and important. In Cunninghamia sinensis there are numerous 
‘archesporial cells, and several embryo-sacs attain a considerable degree of 
development. In Seguoia gigantea the endosperm develops uniformly, thus differ- 
ing decidedly from S. sempervirens, in which the development at the middle of 
the endosperm differs from that at both ends. The archegonia occur singly or 
in groups, but are not so numerous asin S. sempervirens. ‘There are two neck 
cells and no ventral canal cell. In Zaxodium, Cryptomeria and Cunninghamia 
the archegonia are grouped as in Cupressinez and have a common jacket, but 
sometimes there is a layer of endosperm between the archegonia. In Sciadopitys 
the neck is very peculiar, consisting of from four to eight vertically elongated 
cells. Proteid vacuoles are present in'the archegonium and they probably arise 
from the jacket cells. These vacuoles are not found in any other members of 
the Sequoiacez. No ventral canal cell was identified, but it may yet be found. 
In Cryptomeria the upper end of the egg becomes mucilaginous and sometimes 
separates from the rest of the egg, but no ventral canal is formed. 

In Sequoia sempervirens at the time of fertilization the pollen tube contains 
two male cells and two free nuclei, one, the nucleus of the pollen tube, and the 
other the nucleus of a disorganized cell which Belajeff called the sterile cell of 
the generative complex. No vegetative cell of the male prothallium is formed. 
The body cell contains starch. In S. gigantea the pollen tube presses between 
the endosperm and the nucellus. The pollen tubes of Zaxodium and Cryptomeria 
behave as in the Cupressinez. ~The upper part of the egg becomes mucilaginous 
and presses upon the neck cells from beneath, while an outgrowth from the pollen 
tube presses from above and forces its way intotheegg. In Seguoia sempervirens 
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the round male cell becomes elongated, one figure showing it spirally wound, 
but this may not be the normal form. In Zaxodium, however, the spiral form is 
the usual one, and this is probably the case if the Cupressinez also. The form 
is probably due to the narrow entrance, the male cell having a greater diameter 
than the neck of the archegonium. The behavior of the chromatin during 
fertilization is not described. 

In Seguoia sempervirens the sex nuclei fuse at the middle of the archegonium, 
then sink to the bottom and divide. Two cells are organized about the nuclei 
and the lower nucleus divides again, thus giving rise to a row of three cells, the 
lowest of which becomes the embryo and the middle the suspensor. The upper 
soon disorganizes and at this stage the embryo appears to consist of two cells. 
The first division of the embryo is longitudinal. In Cryptomeria and Taxodium 
the fertilized egg nucleus passes to the base of the archegonium, where two or 
three divisions occur. Cells are formed about the lower nuclei, but the upper 
ones remain free. ‘Two or three tiers are organized, the lower one or two tiers 
forming the embryo, and the tier next above, the suspensor. This agrees with 
Strasburger’s account of /uniperus, except that the free cells were not described. 
Cunninghamia agrees with Zaxodium, Cryptomeria and the Cupressinez. In 
Sciadopitys, the series was very incomplete, but enough was obtained to show 
that the embryology is very peculiar. The earliest stage found shows four free 
nuclei at the base of the archegonium, as in all the Abietinez. A later stage 
shows a “ rosette,”’ suspensors, and a loose tissue of embryonic cells. The lowest 
of these cells form the embryo, those next above develop into a second set of 
suspensors, still leaving some of the embryonic cells between the two suspensor 
systems. The figures bear some resemblance to Strasburger’s figures of Araucarza, 
but in Strasburger’s account the second set of suspensors, as described by 
Arnoldi, form a cap which is cast off while the part between the two suspensor 
systems—or between the suspensor and cap—develops into the embryo. 

Arnoldi believes that the two species of Seguoza should constitute a family, 
the Sequoiacee; that Zaxodium, Cryptomeria and, perhaps, Cunninghamia 
should be included in the Cupressinez ; and that Sczadopitys is best regarded as 
constituting a special family, the Sciadopitez. Ai. C. 


Livingston, B. E. On the Nature of - the The effect of external osmotic pressure 
Stimulus which Causes the Change of Form upon green algze has recently been 
in Polymorphic Green Algz. Bot. Gaz. , ; ur 
30: 289-317, pls. 17-18, 1901. made the subject of an investigation by 

B. E. Livingston. A polymorphic form 
of Stigeoclontum was chosen. Knop’s solution was used as a nutrient medium. 

In a weak solution (up to 0.1 per cent.) swarm spores are produced in 

great numbers which germmate to form branching filaments. In a 

solution whose concentration is 0.5 per cent. to 2 per cent. no swarm 

spores are produced, but the cells grow and multiply by divisions in all directions, 
the daughter cells separating almost as soon as formed. This process results in 

a mass of rounded cells like those of /almel//a. If filaments are placed in the 

stronger solution their cells change from the cylindrical to the spherical form 

and break apart. In solutions of intermediate strengths, swarm spores may be 
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produced, but fail to germinate as filaments, growing directly into the round 
celled form. By varying the porportions of the four salts contained in the 
nutrient fluid and yet keeping its osmotic pressure the same, an attempt was made 
to determine whether these changes in the form of the alga were due to a physi- 
cal or chemical cause. Many cultures were made in this way with a uniform 
result; the form of the plant is always determined by the osmotic pressure of 
the surrounding medium and is never influenced by the varying proportions of 
the constituent compounds. Some considerations follow concerning the probable 
way in which variations in the osmotic pressure of the medium may affect the 
organism. The author believes that the effect is produced by a change in the . 
water content in the cell. Whether or not the rounding up of the cells in the 
strong solution has any connection with the process of plasmolysis is a question ~ 
which he discusses at some length. The results of the different experiments are 
shown by full tables and by two excellent plates of half-tone reproductions of 
photomicrographs. ‘This work opens up an entirely new field in plant physiology, 
and it is to be hoped that further research on the influence of osmotic pressure 
in nutrient media may be forthcoming. J. B. OVERTON. 
Chicago. . 


Guignard, L. La double ficondation dans le The details of fertilization in JVazas 

Beet iets eee Oe Bol ee major do not differ essentially from 
those in other forms. The chromosomes are very long and the gametophyte 
number is six, being the smallest number yet observed in any plant. The male 
nuclei are elongated, but do not assume the vermiform appearance so conspicuous 
in those of the Composite. One synergid disintegrates soon after the entrance 
of the pollen tube, the other, in general, remains intact until after several 
divisions of the embryo. The fertilized egg does not rest for a time, as is usual 
in other forms, but divides immediately after fusion is effected. One figure 
shows the fertilized endosperm nucleus in the spirem stage, and the embryo two 
celled. In all previously described cases of double fertilization, the endosperm 
nucleus invariably divides first. Many times two embryos were observed lying 
side by side, the unfertilized endosperm nucleus lying between them. One of 
the synergids had evidently functioned as an egg, and endosperm was not 
produced. Two of the antipodals soon show signs of disintegration. The upper 
one continues to enlarge long after fertilization. The article is illustrated with 
fourteen text figures. W. J. G. Lanp. 
Chicago. | 


Lyon, H. L. Observations onthe Embryogeny /Ve/umdéo is certainly a perplexing form, 
of Nelumbo. Minnesota Bot. Studies, 2: The closed bundles. irre gularl 
643-655, 1901. Page x 

scattered, present a distinctly mono- 
cotyl feature; the leaves with reticulate venation suggest dicotyls, while the 
flowers might be either monocotyl or dicotyl. ‘The earlier observers, dealing 
with mature seeds, have described the embryos of /Ve/uméo and of other mem- 
bers of the Nymphzacez as monocotyl. Material for the present work was 
collected in August, 1899, and August, 1900, in southeastern Minnesota, where 
acres of /Ve/umbo /utea grow in the bayous of the Mississippi river. A study of 
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the development of the embryo shows that it retains a spherical shape until it 
consists of several hundred cells. The single cotyledon then appears as a 
crescent shaped organ partly surrounding the plumule. The single cotyledon 
now becomes bilobed by a localization of growth. ‘The first foliage leaf arises 
on the side opposite the cotyledon. The radicle is transitory and does not 
develop into a primary root, but the work is done by secondary roots arising 
from the hypocotyl. The only character which has kept the Nymphzaceze among 
the Dicotyls is the apparently dicotyl embryo. Since a study of the development 
shows that the embryo is truely monocotyl and since the anatomy conforms more 
closely to the Monocotyls, the Nymphzacez should be classified as a sub-series 
coordinate with the Potamogetonacez, Alismacez, and Butomacez in the series 
_Helobie. 

A future paper will deal with the development of the embryo-sac and fer- 
tilization. | Fas ee PR 


CYTOLOGY, EMBRYOLOGY, 
AND 


MICROSCOPICAL METHODS. 


AGNES M. CLAYPOLE, Cornell University. 


Separates of papers and books on animal biology should be sent for review to 
Agnes M. Claypole, 125 N. Marengo avenue, 
Pasadena, Cal. 


CURRENT LITERATURE. 


Boveri, Th. Die Polaritat von Ovocyte, Eiund Boveri has made the interesting dis- 

Larve des Strongylocentrotus lividus. Zoolo- sc eat 5 

gische Jahrbiicher, Abth. f. Anat., July, covery that the principal axis of the 

Bh a Strongylocentrotus is marked out in the 
egg before fertilization, and that it probably corresponds to the axis of the 
ovocyte of the germinal epithelium. The unripe egg is surrounded by a gela- 
tinous envelope which is so transparent that it is invisible under ordinary circum- 
stances. At one point this envelope is perforated by a micropyle. Into this 
micropyle the polar bodies are usually extruded. After the maturation divisions, 
the pigment which previously was scattered uniformly over the egg collects into 
a broad band, surrounding the side of the egg opposite the micropyle. The 
principal axis of the egg is thus determined. The female pronucleus is eccentric, 
but stands in no constant relation to this chief axis. Fertilization is usually 
effected through the micropyle, and the first cleavage spindle lies at right angles 
to the entrance path of the spermatozoon. This was observed when the sperm 
entered near the equator of the egg, so the first cleavage plane is apparently 
determined by the entrance path of the sperm. No trace of a bilateral organiza- 
tion of the egg could be detected, and as the first cleavage plane is not known to 
stand in any relation to the bilateral symmetry of the larva, the entrance path of 
the sperm is not known to mark out the plane of bilaterality, as it has been said 
to do in the frog. The unpigmented animal pole of the egg forms the ectoderm, 
_ the pigmented belt, which lies in the vegetal half of the egg, forms the entoderm, 
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while the unpigmented area at the vegetal pole gives rise to the primary mesen- 
chym and larval skeleton. Boveri holds that the micropyle represents the point 
of attachment of the ovocyte, and that the chief axis of the embryo is therefore 
traceable back to the germinal epithelium of the ovary. Bi-J, Bi 


Holmgren, N. Ueber den Bau der Hodenund The seminal tubules of the testis in 
reel rate pa Se ee ee Staphylinus differ much in different 
seasons of the year. In summer the 
outer zone of the tubules contains spermatocytes and spermatids, and the inner 
zone is filled with spermatozoa. No spermatogonia are present. In animals 
killed in the winterthe capsules of tubules are thickened except over a portion on 
one side where the tubule is swollen out. This swollen part contains, besides a 
Verson’s cell, only spermatogonia; the latter differ from the spermatogonia of 
the rest of the tubule in size and structure, and become arranged radially around 
the Verson’s cell. No spermatocytes of the second order, nor spermatids, are 
found at this season, but there are a few spermatozoa which represent remnants 
left over from the previous summer. The thick outer capsule of the testis is a 
syncytial membrane from which the spermatogonia arise. ‘The spermatogonia 
become enclosed in packets, surrounded by a capsule derived from the main 
capsule of the tubule. The spermatozoa that are not discharged are finally 
ingested by the capsule and resorbed. ‘This is apparently a normal process of 
utilizing the unused spermatozoa. The spermatogonia of both parts of the 
tubule, although they differ much in structure and history, give rise to sperma- 
tozoa, which, so far as could be determined, are all alike. It is a fact of interest 
that the same kind of specialized cell is developed by two different routes. 
S. J. H. 


Conklin, E. G. The Individuality of the Germ In Crepidula plana * is very probable 
Nuclei during the Cleavage of the Egg of : 
Crepidula. Biol. Bull. II, June, 1901. that the germ nuclei do not completely 
fuse, as is indicated by the double 
character of the nuclei, which can be traced to quite an advanced period of 
cleavage. The double nature of the nuclei appears most clearly during the 
telophase of each division, but may sometimes be observed throughout the entire 
resting period. The chromosomal vesicles, when the daughter nuclei are being 
formed, fuse into two separate groups, which, for a time, are separated by a 
partition wall. In the early cleavage stages two nucleoli are present. These 
may represent the descendents of the nucleoli of the male and female pronuclei, 
as each pronucleus possesses a ntcleolus. It is probable that the half of the 
nucleus lying nearest the animal pole of the egg is derived from the female 
pronucleus, and the other half from the sperm. S., Ji Th 


Petrunkewitsch, A. Die Richtungskorper und ‘s 
ihr Schicksal im befruchteten und unbe- The theory that the unfertilized eggs of 


fruchteten Bienenei. Zoologische Jahr- bees give rise to drones is supported 
Dacher, ADULT: Anes, Jal 2908 by the observations of the author, who 
finds that the eggs laid by the queen in the drone cells are always unfertilized. 
In both the fertilized and unfertilized eggs the first maturation division is an 
‘‘equation division.” The first polar body divides, the outer portion being 
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extruded from the egg, while the inner copulates with the second polar body, 
forming a large nucleus. ‘This nucleus soon disintegrates in the fertilized eggs, 
but in the parthenogenetic eggs divides repeatedly, taking part in the formation of 
eight cells, which wander into the central portion of the egg, where their ultimate 
fate could not with certainty be determined. No copulation occurs between the 
female pronucleus and either of the polar bodies. How the normal number of 
chromosomes is regained in the parthenogenetic eggs, repeated efforts failed to 
discover. S$. J. H. 


Montgomery, T. H. A Study of the Chromo- This paper is divided into two portions. 
somes of the Germ Cells of Metazoa. The first is devoted to detailed observa- 
Trans. Am. Philos. Soc., 1901. é : 

tions on the spermatogenesis of forty- 
two species of Hemiptera. The subjects that received especial attention are 
the changes that occur during the synopsis stage, the reduction in the number of 
chromosomes, and the chromatin nuclei. The interesting discovery is recorded 
that in four species of Hemiptera the normal number of chromosomes is odd. 

In the second portion of the paper there is a discussion of subjects of a general 

nature, chief of which are the following: The individuality of the chromosomes, 

the significance of the chromatin nucleoli, the relation of number of chromosomes 

to genetic. affinity, the factors which determine the number of chromosomes, 

significance of the uneven number of chromosomes, and the problem of reduction. 
ae eS 


Neath derbiceeen ein wie omsrnegge” Investigation was carried on mainly 

upon Calliphora erythrocephala. ‘The 
following subjects are treated: The first developmental changes in the fertilized 
egg, formation of polar bodies, origin of the yolk cells, forniation of the blasto- 
derm and germinal layers, development of the alimentary canal, and the fate of 
the pole cells. In regard to the last subject the author finds that the pole cells 
wander into the archenteron, becoming embedded finally in the entoderm, where 
_ their further fate could not be followed. 7 7 S. J. H. 


The author uses a mixture of 2 pts. 80 
p. c. alcohol and 1 pt. glycerin to 
which 2 vols. of strong sulphuric 
acid are added. The solution acts best at a temperature of about 35° C., the 
time required varying from 10 minutes to about 12 hours according to the kind 
of pigment. The prolonged action of the fluid is not injurious to the eye. 
tissues. ‘ A. M. C. 


Henninp, C. Dr. Depigmenting the Eyes of 
Arthropoda. Zeit. Wiss. Mick. 17, 1900. 


CURRENT ZOOLOGICAL LITERATURE. 


CHARLES A. KOFOID. 


Books and separates of papers on zodlogical subjects should be sent for review to 
Charles A. Kofoid, University of California, Berkeley, California. 


Harvey, N. A. Introduction to the Study of . 
Zoology for the use of High Schools and An elementary laboratory manual, the 


Academies. 208 pp.1go1. The Western oOutgrowthof the normal school method, 
Pape House, CRICapo. put forth as a guide for work in the 


— 
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first grade of the high school. The objects studied are almost exclusively 
arthropods and vertebrates, and the work is planned for laboratories not equipped 
with microscopes. ‘The comparative method is well sustained throughout the 
book, and the manner of presentation is one well adapted to cultivate independ- 
ence in the pupil, and to develop the scientific method. The effort to combine > 
both text-book and laboratory guide in two hundred pages has been less suc- 
cessful, and the reputed micro-photographs which are offered as substitutes for 
the compound microscope will be of little value even to schools with meager 
equipment. C. ASK. 


Peters, A. W. Some Methods for Use in the Tur YARN SIPHON is used for separating 
Study of Infusoria. Am. Naturalist, 35: Infusoria in large numbers from both 
553-559, I90!. 

the culture water and the solid debris 
which it contains. Transfer the liquid containing the Infusoria from the culture 
jar to a Stender dish, and mix thoroughly to obtain a uniform distribution of the 
organisms. Next, several pieces of woolen yarn are laid side by side without 
twisting, moistened, and placed with one end in the Stender dish and the other 
hanging down the side of the dish, and siphoning into a collecting vessel. The 
yarn filters the water so that only active ——— pass over into the lower 
vessel. 

THE TUBE FILTER is an apparatus for concentrating the Cz/za¢a contained in 
a large amount of water, and changing the culture medium. The ordinary 
methods of filtration fail in this case because so many organisms stick to the 
filter paper. ‘Fhe tube filter is a piece of large glass tubing, over one end of 
which filter paper is fastened with a rubber band. This tube is lowered into 
the culture vessel, and the filtration takes place upward. More culture fluid, or 
any desired solution, may be added to the outer vessel from time to time, and 
the filtered water removed from the tube by means io a siphon with its lower 
end bent up to prevent it running empty. 

" THE U-CELL (Fig. 1) is also a device for filtration, but ona 
smaller scale. It admits of microscopical observation. It con- 
sists of a long U of large, close fibered darning cotton, which 
has been previously moistened and placed between two thin 
slides. The cotton is so placed that the U is two-thirds the 
length of the slide, and that its ends barely project beyond the 
parallel ends of the slides, which are held together with rubber 
bands. If it is desired to examine with a higher power of the 
microscope, a cover-glass may be substituted for one of the 
slides, but in this case narrow strips of slides should be laid 
over the cover-glass where the rubbers go around it. The cot- 
ton yarn should be of such a thickness that the slides will be 
0.5 mm. apart when the cell is complete. To fill the cell it 
should be held nearly vertical, and the culture fluid and In- 

Fig. 1. fusoria inserted through the open end of the U with a small 
pipette. Part of the water will flow out through the cotton, but part ‘will be 
retained by capillary attraction. By repeated use of the pipette any desirable 
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number of organisms may be concentrated in the same cell. The cell may 
also be filled by means of the yarn siphon, a single strand being sufficient for 
the passage of many Infusoria. Such preparations may be kept for a long time 
by placing the cells in a larger vessel containing water, so that the upper open 
end of the U is above the level of the water, while a part of the U is immersed 
in it. : 

A CIRCULATION may be kept up in the U 
cell as shown in Fig. 2. The cells are placed in 
a cylindrical dish with their inner and upper ends 
resting against a smaller cylindrical vessel set in 
the center of the first. The water is supplied to 
the cells from the central vessel (the edge of 
which should be but 5 mm. above the open end 
of the U’s) by yarn siphons (S’”’). The fluid is 
removed from the outer vessel by means of a 
constant level siphon (S’). The inner vessel is 
supplied with water from an elevated bottle 
closed with a two-hole stopper. Through one 
of these holes passes the siphon, which dips 
below the level of the water in the inner vessel. 
Through the other 
the air-tube is in- 
serted. This passes 


s 
aN nearly to the bottom 
X\ of the bottle, and by 

\ means of raising and 


lowering it the water 

Fig. 2. , in the inner cylin- 
drical vessel may be kept at any desired height. In siphoning, woolen yarn pro- 
duces a more rapid flow than cotton. 

ABSORBENT CoTron may be conveniently used for making temporary or per- 
manent microscopical preparations. A very small amount of dry absorbent cotton 
is spread upon the slide, a few drops of fluid with the Infusoria are added, and 
the cover-glass lowered horizontally so that the animals shall be caught in the 
meshes of the cotton, and not above or below the fibers. The cover-glass is 
then secured with rubber bands, and the preparation treated in any desired way, 
subjected to the action of killing, dehydrating agents, etc., without any fear of 
the Infusoria being washed away or misplaced. _ F. W. Bancrort. 


Looss, A. Zur Sammel- und Conservierungs- Directions are given by this eminent 

prior: oe Pe rey eee helminthologist for the collection and 

preservation of parasitic worms by 

methods which prevent undue contraction and distortion, and which are at the 
same time available for field work or in the absence of laboratory facilities. 

Trematodes.—The strongly contractile forms are not readily killed in extended 

state except by the old method of washing in normal salt solution, stretching 
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them out on glass plates with soft brushes, and fixing them in sublimate solution 
while held in this position. Other trematodes, large and small alike, are very 
well prepared as follows: One or two cubic centimeters of the intestinal contents 
are put in atest-tube one-third full of normal salt solution and shaken vigor- 
ously for one-half to one minute. Concentrated sublimate solution is then added 
to the amount of one-half the quantity of salt solution in the test-tube, and the 
shaking continued for one-half minute longer. The parasites die in an extended 
condition, and, if need be, may remain four to six weeks in the sublimate solu- 
tion without injury. : 

The worms may be freed from extraneous material by repeated shakings and 
decantations, and put through alcohol grades and iodine-alcohol. When numer- 
ous small trematodes are amid the intestinal villi they may be secured by cutting 
the intestine in small pieces and shaking these vigorously in normal salt solu- 
tion till the worms are freed, when the intestinal fragments can be removed and 
the worms treated with sublimate. In many cases the duration of the shaking 
must be adjusted to the contractility of the parasites present. Large species 
should be placed in flat-bottomed dishes till hardened. If possible, a few speci- 
mens of each species should be killed in 70 per cent. alcohol on a slide beneath 
a cover-glass, supported by wax feet. The alcohol should be changed from time 
to time, and when the killing is completed the whole should be transferred to 
90 per cent. alcohol, and freed from the slide and cover-glass. 

Cestodes.—Small species with chains of proglottids, such as Zaenia echinococcus, - 
are preserved by the above described shaking method. It is advisable in all’ 
cases to test the tenacity of the proglottid chains before submitting them to the 
shaking process, for some forms readily break up when shaken. In such cases 
a moderate movement of the preserving fluid suffices to preserve the worms in 
an extended condition. Larger forms, including many fish and reptile tape- 
worms, become - tangled if shaken. These should be stretched out on glass 
plates to harden after the first few minutes exposure to the killing fluid. Tape- 
worms exceeding 5cm. in length should not be subjected to the shaking process, 
but may be gathered in shallow dishes in normal salt solution. From this they 
are taken singly, by grasping the posterior proglottid with forceps, and are 
shaken to and fro in a one to two per cent. solution of sublimate in normal salt 
solution until contraction ceases. When the posterior proglottids are too readily 
detached, the worm should be held’near the middle of the chain. Very large 
worms, such as Zaenza saginata and Moniezia expansa, etc., are not easily shaken 
out in the ordinary dish of killing fluid. Fine specimens may be secured, how- 
ever, by pouring the concentrated sublimate solution over the worms, suspended 
across the palm of the left hand so that the head and the end of the strobila 
hang free. : 

Nematodes.—Small species, such as Strongylus subtilus, when present in con- 
siderable numbers, may be collected and cleaned by the shaking and decantation 
method above described, treating, however, but a small amount of the material 
at one time in the salt solution. Species with thin cuticula (Strongylus from the 
lungs, Filaria from the body-cavity) should be placed in 1-1.2 per cent. salt 
solution to avoid the swelling which attends the use of weaker solutions. The 
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best killing fluid for nematodes intended for collections and systematic work was 
determined after much experiment to be 70 per cent. alcohol heated to 80—90°C. 
With few exceptions the worms thus killed are well extended, free from wrink- 
ling, and give excellent histological detail, tissues being much less brittle than 
when killed in acids or metallic salts. For subsequent examination the worms 
are transferred to a mixture of glycerin and alcohol, from which the latter is 
evaporated over a warming oven at 50-—60°C. until the pure glycerin alone 
remains. For some worms, such as Sclerostoma, the mixture may contain as 
much as 20 per cent. glycerin, for more delicate species it must not exceed 2-3 
per cent. before evaporation. The evaporation of the alcohol must be very slow 
in the case of those forms with thick cuticula. Permanent mounts of small 
species may be made in glycerin jelly. Specimens from the concentrated 
glycerin may be transferred to 96 per cent. alcohol directly, without shrinkage, 
for subsequent sectioning. All attempts to bring nematodes from formalin into 
alcohol without collapse failed utterly. | 
Acanthocephali.—Shaking in normal salt solution, followed by similar treat- 
ment in sublimate, leaves the specimen fully extended with proboscis protruded. 
Ca H. 
ee. G. Eine neue Vorschrift zam The author recommends the following 
onservireren von Zoologischen und Anat- ‘ 3 j é 
omischen Priaparaten. Zeitsch. f. angew. © fluids for use in fixing and preserving 
Mik. 7 14, 1901. _ zoological specimens and anatomical 
material where it is necessary or desirable that alcohol should be avoided. The 
following formula is given for the fixing fluid: 


Sodium fluoride, - : - 50 gm. 
Formaldehyde (40 per cent.), - 20.6. X, 
Water, - - - - - 1000 c. c. 


From this fluid the preparations are passed into the following mixture for 
preservation : 


Glycerin: (28°R) 5 ks-c OR ee 
Water, - - - - - 1000 c. c. 
Magnesium chloride, - - - 100 gm. 
Sodium fluoride, : - - 20 gm. 


This fluid is said to have preserved the natural colors of anatomical material 
and of reptiles. Objects for sections should be washed three or four times in 
water, and then treated to the usual grades of alcohol. Glycerin material may, 
however, be passed directly to the embedding soap. CHALK: 


4 


— 
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NORMAL AND PATHOLOGICAL HISTOLOGY. 


JosEPH H. PRATT. 


Harvard University Medical School, Boston, Mass., to whom all books and 
papers on these subjects should be sent for review. 


Wells, H. G. Multiple Primary Malignant Weljs has collected from the literature 
Tumors; Primary Sarco-carcinoma in the 


Thyroid of a Dog, with Mixed Sarcomatous Only seventeen cases of primary multi- 


and Carcinomatous Metastases. Journal of : 
Pathology: and“ Bacteriology, 13 457-766; ple malignant growths. The great 


1901. rarity of the co-existence of different 
kinds of malignant tumors seems to 


‘show that the presence of one variety does not predispose to the development of 


another type. Their occurrence is probably fortuitous. He also has found two 
cases and only two of tumors of a mixed epithelial and mesoblastic type, and to 
these adds a case of his own. These two cases are not complete, but are prob- 
ably authentic. In his case there was a primary growth showing a true _sarco- 
matous and carcinomatous type, and metastatic nodules were found inthe lymph- 
nodes, heart, lungs, and kidneys, showing not only secondary growths of both 
types, but in several nodules there were both sarcomatous and carcinomatous 
growths in the same nodule. The primary tumor was in the thyroid of a dog, 
but in his plates the alveolar carcinoma and the sarcomatous growths are not 
very clearly shown. 

He discusses further the bearing of these cases on the sdacician of the etiol- 
ogy of tumors and in conclusion states that the very great rarity of these sarco- 
carcinomatous growths offers positive proof that the organism, if such there is, 
which causes malignant tumors isnot the same for sarcoma and carcinoma, 
otherwise the frequency of these mixed growths would be greater. He thinks it 
is not surprising that multiple malignant growths should occur in the body, and 
further calls attention to the remarkable fact that these three cases of mixed 
tumor were in the thyroid. 

We do not think the author is fully justified in claiming such a great rarity 
of primary multiple malignant growths. His list does not include all the pub- 
lished ones, for, looking through five years’ records of 1000 tumors, microscop- 
ically. examined, we find a number of multiple primary malignant growths. 

H. C. Low. 


Sultan, ©. Beitrag zur Kenntniss der Schild- atzenstein stated in 1899. as a result 
driisen-Function. Archiv fiir  klinische : i : 5 
Chirurgie, 63: 620-626, 1901. of his experiments, that the thyroid 

7 gland is not an organ essential to the 
animal economy, and that it can be removed without necessarily destroying the 
health of the animal. Sultan has followed the same method of investigation, 
but has arrived at a different conclusion. Total extirpation of the thyroid gland 
in dogs and cats was followed by severe, characteristic disease-phenomena ending 
in death if accessory gland-tissue was not present in sufficient amount to take 
up the functions of the thyroid. Sultan thinks that Katzenstein, who worked 
with dogs, overlooked accessory thyroids and was thereby led into drawing false 


conclusions. 
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Piana found accessory thyroid glands in sixty-six per cent. of all the dogs he 
examined. ‘These are to be sought for in the neighborhood of the aorta. One 
of Sultan’s cases shows how readily they may be overlooked. He examined, 
microscopically, the lymph nodes from the arch of the aorta, and not until he 
had looked over many sections did he find an island of typical thyroid tissue. It 
partially surrounded a lymph-node and he likened it to a skull-cap. 

In cats, accessory thyroids are rarely found. J. H. P. 


Neumann, E. Das Pigment der braunen [In his studies of the pigment of brown 
Lungeninduration. Virchow’s Archiv fiir  . A 
path. Anat., 161: 422-435, 1900. induration of the lung, Neumann never 
observed the formation of melanotic 
pigment from hzmosiderin. Granules with a black center and a periphery 
more or less the color of hemosiderin were seen. He regards these bodies as 
particles of carbon-dust which have been incrusted with hemosiderin. He also 
observed bits of carbon with colorless peripheries. Both the colored and the 
colorless borders gave the iron reaction equally well. The author is inclined to 
regard this colorless modification as the last stage in the transformation of the 
blood pigment which terminates in its complete disappearance through resorption. 
Neumann found these peculiar pigment bodies in the bronchial lymph nodes 
as well as in the lungs. 
The hemosiderin is formed from the red blood corpuscles. There is first a 
diffusion of the hzmoglobin, and later the pigment separates itself out of the 
solution. big: Hee 


GENERAL PHYSIOLOGY. 


RAYMOND PEARL. 


Books and papers for review should be sent to Raymond Pearl, Zodlogical 
Laboratory, University of Michigan, Ann Arbor, Mich. 


Loeb, J. On an apparently New Form of ‘The author found that when the gas- 
Muscular Irritability (Contact Irritability ?) . er ee ; : 
produced by Solutions of Salts (preferably OCnemius muscle of a Irog 1s put in 
Sodium Salts) whose Anions are Liable to certain salt solutions in a strength of 1 


oie tage ee ee ape eee gram molecule of the salt in 8 to 10 
liters of water, and, after being sub- 

jected for a time to the action of this solution, is brought back into air or certain 
other substances, it goes into a tetanus or performs a series of strong contrac- 
tions. This apparently new irritable phenomenon is provisionally considered as 
‘contact irritability.” The substances other than air which produce the con- 
traction when the muscle is passed from the salt solution into them are CO,, oil, 
2n sugar solution, glycerine, chloroform, toluol and probably mercury. The 
salts whose solutions bring about the contact irritability are, with a single excep- 
tion, sodium salts; viz., sodium fluoride, sodium carbonate, Na, HPO,, sodium 
oxalate, sodium citrate and sodium tartrate. In addition to these (NH,), SO, 
has the same effect. The anions of these sodium salts produce insoluble calcium 
compounds and it is to the presence of these in the surface layers of the muscle 
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that the author believes the effect to be due. This view is supported by the fact 
that the presence of solutions of calcium salts hinders or entirely prevents the 
contact reaction. This contact reaction does not appear in curarised muscle, 
indicating that the action of the solution is on the nerve elements in the muscle. 
If the nerve of one of these nerve-muscle preparations be put into the solutions 
which bring about the contact irritability, the muscle will begin to twitch in a 
few minutes and tetanus finally ensues. Removal of the nerve from the solu- 
tion stops the contractions, which will, however, begin again if the nerve is 
brought into contact with any solid or liquid body. ‘Thus apparently the ions 
do not stimulate directly, but merely increase the sensitivity of the nerve to con- 
tact stimuli. : RF. 


Murbach, L. Physiology in the High School. [In this brief note the author gives a 
Physician and Surgeon. December Num- . . - 
ber, 1900. skeleton outline of the course in physi- 

ology taught in the Detroit Central 

High School. In the space of a review, mention can only be made of a few of 
the more particularly noteworthy features of a wholly excellent course. The 
standpoint of the entire course is experimentation by the student, and independ- 
ence (“ forced, if necessary”) in the drawing of conclusions from experiments. 
The experiments and laboratory work on the gross anatomy of bodily organs are 
planned so as to bring forcibly to the student’s mind nearly all the fundamental 
principles of the functional activities of living things. Along with this ground- 
work of the course interesting and valuable special features are introduced. 
Food-stuffs are studied experimentally in the laboratory, according to the follow- 
ing plan: “Simple tests are made for starch, sugar, fat and proteid in known 
foods, such as corn starch, glucose, mutton tallow (extracted with chloroform), 
and white of egg. Then students are given yolk of egg, milk, beans, castor 
beans, peas, flaxseed, wheat and wheat flour, barley, and then sprouted barley— 
for sugar—to determine the principal food constituents. ‘The uses and abuses 
of alcohol and narcotics are discussed from a scientific and moral point of view, 
rather than from a dogmatic, prejudiced, emotional one.” Simple experiments 
on digestion are performed by the students, illustrating the principles of solution, 
emulsification, osmosis, ferment action, etc. In connection withthe study of the 
special senses, experiments on skin sensations are introduced. 

These examples will suffice to indicate something of the originality displayed © 
in the whole plan. Such a course as this of Dr. Murbach’s is in agreeable con- 
trast with those mixtures of poor anatomy, poorer physiology, and a smattering 
of hygiene which are still too frequently served up to the secondary school 
student as ‘“ physiology.” K.P, 


Stiles, P. G. On the Rhythmic Activity of the his paper presents the results of ex- 
Oesophagus and the Influence upon it of | periments on the effects of solutions of 


Mosieem ore Amer. Jour. Physiol. $: | arious salts on the rhythmic contrac- 
tions of strips of the cesophagus of the 

frog, with the purpose of obtaining light on the general question of the activity 
of plain muscle tissue. The cesophagus was chosen for the work because its 
spontaneous rhythm was found to be more regular and rapid (4 to 6 beats per 
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minute) than that of any other portion of the alimentary tract. It was found 
that only in the presence of Ca and K, as for example in Ringer’s mixture, would 
the contractions continue regular and forcible for any considerable length of 
time. No substance was found which could be substituted for the Na in the 
Ringer mixture. The author inclines to the view that both Ca and K have 
specific effects, the former acting as a stimulant and the latter having an inhibi- 
tory action, instead of merely serving to neutralize the toxic effect of the NaCl. 
The Cl-ion is not necessary for the rhythmic activity, as in place of sodium 
chloride, NaBr, NaI or several other sodium compounds. may be used. Special 
attention is called to the correspondence between the cesophagus and the venous 
end of the heart, which manifests itself in the activity and relation to solutions 
of the two organs. | R. P. 


Levin, 1. Physiological Studies on the Blood The purpose of this investigation was 
of Animals deprived of the Adrenals. Amer. : i 
* Jour. Physiol. 5: 358-361, 1901. to determine whether the secretion of 
the adrenal bodies serves to neutralize 
toxic substances formed in the body and thus prevent, under normal conditions, 
auto-intoxication ; or, on the other hand, merely acts on the nervous system to 
maintain the tonus of the vasomotor and respiratory centers and the general 
muscle tonus. Both of these views as to the function of these organs have been 
held by physiologists. It was found that when'the blood from an animal (dog 
or cat) from which the adrenals had been removed some hours previously was 
injected into the vascular system of a normal animal an immediate and marked 
rise in the blood pressure occurred. ‘This result was uniformly obtained and 
indicates that the blood of the animals without adrenals contains some active 
substance which is under normal circumstances neutralized. The author con- 
cludes that the death of animals deprived of the adrenals is not due merely to 
nervous depression, but to some unfavorable change in the metabolism, or, as 
was held by the earliest investigators of the subject, to an auto-intoxication of 
some sort. K.P. 


Godlewski, E. (jun.) O wpywie tlenu na The author finds that segmentation 
Be ee eee te th rap on sande Rare may occur in the absence of external 
pierwszych stadyach rozwoju zarodka u Rana 7. 
temporaria. (Ueber die Einwirkung des oxygen supply, but that development 
Sauerstoffs auf Entwickelung und iiber den a h cy | d 
Gaswechsel in den ersten Entwickelungs- U2Ger these conditions only proceeds 
stadien von Ranatemporaria.) Bull.Internat. to a certain point. CO, hasa specific 
Acad.: Sci. de Cracovie. Pp. 1-24. July, ‘ , 

1900. toxic action on development. ‘The 
amount of gaseous metabolism is shown 


experimentally to increase as development proceeds. R. P. 


Beer, Th. Ueber primitive Sehorgane. Wie- A very complete summary and oritindk: 
ner klin. Wochenschr., Jahrg. 1go1. Nr. ; : 5: . 
11, 12 and 13. discussion of the literature on the his- 

tology and physiology of the eyes of 
lower invertebrates. The “ objective nomenclature ” advocated for physiological 
work by Beer, Bethe and von Uexkiill is developed for the physiology of light 

perception. R. P. 


ES Se ee eee ee 
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Wasmann, E. Nervenphysiologie und Tier- A criticism of the method of investiga- 

aoe Biol. Centralbl. 21: 23-31 tion of animal behavior which centers 

7 itself in the study of the physiology of 

the nervous system. The author favors the method of comparative psychology. 
R. P. 


CURRENT BACTERIOLOGICAL LITERATURE. 
H. W. Conn. 


Separates of papers and books on bacteriology should be sent for review to 
H. W. Conn, Wesleyan University, Middletown, Conn. 


Pierce, Newton B. Walnut Bacteriosis. Bot. Newton B. Pierce, of the U. S. Depart- 
Gas; OFS 972: : 

| ment of Agriculture, has_ recently 
described a new organism as the cause of the walnut bacteriosis, giving to it the 
name of Pseudomonas juglandis. The organism isa short rod with rounded ends, 
actively motile, bearing a single, long, polar, unusually wavy flagellum, occurring 
singly or in pairs, and sometimes in short or long chains. This organism is 
very strikingly pathogenic to the nuts, leaves, and tender branches of the English 
walnut. In the young walnut, the epicarp and forming shell and kernel are 
destroyed. The author has produced a large number of infections by spraying 
the young buds with a pure water culture of the organism. L. H. PAMMEL. 


eee Tear BA te, The author has experimented upon the 
29: 841, 1901. formation of enzymes by bacteria in a 
somewhat ingenious and extremely 

interesting method. ‘The method consists, in brief, in using agar which has been 
mixed with a certain amount of material upon which the enzyme to be tested will 
have a solvent or other noticeable action. For example, he first tested the 
formation of an enzyme which digested casein. To do this, he mixed a certain 
amount of fresh skimmed milk with agar, making a white, cloudy liquid, and 
then inoculated this.agar, upon an ordinary plate, with the bacteria to be tested. 
If the enzyme is produced, it diffuses from each colony and, as it diffuses, it 
digests the casein so that it dissolves in the liquid present. ‘The result is that 
the colonies become, in a few days, surrounded by clear fields, which indicate 
the digestion of the casein. On the other hand, bacteria which do not pro- 
duce this enzyme do not develop such clear fields. By this means can be de- 
termined at a glance whether certain bacteria develop the enzyme in ques- 
tion. The author tested a large number of bacteria, finding that those which 


_ liquefy gelatin produce also the enzyme which digests the casein. From this he 


concludes that the casein digesting enzyme and the liquefying enzyme ar 
identical. . 
The author tested the hemolytic power of bacteria by adding to the agar a 
few drops of blood, thoroughly shaking the mixture, and afterwards inoculated it 
with the bacteria to be tested, pouring it out upon plates as usual. The bacteria 
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producing this hemolytic enzyme develop colonies which become surrounded by 
a clear area, due to the disappearance of the hemoglobin. This enzyme does 
not appear to be the same as the casein disgesting enzyme, since some bacteria 
produce the one and not the other. Ina similar way he tested the production 
of an amylolytic enzyme, by bacteria. For this purpose he mixed agar with a 
sma]l amount of boiled starch, and inoculated and made plates as usual. After 
the colonies have grown there can be detected around the colonies producing a 
starch digesting ferment, clear fields where the starch has disappeared, or the 
presence of the enzyme can be tested by throwing a weak solution of iodine 
over the plate, when the plate will turn blue in all regions where the starch has 
remained undigested ; the clear fields around the areas are not rendered blue, 
indicating that the starch has been converted into sugar. This production of 
amylolytic ferment is tested for many bacteria. Lastly, he tested the power of 
micro-organisms for saponifying fat. The method in this case was to mix 
certain amounts of fat, mutton tallow being used, with the agar under certain 
conditions, and then inoculating as usual. The bacteria which produce the 
saponifying enzyme become surrounded by areas in which the appearance of the 
fat has been greatly changed, due to its saponification. 

The method is quite ingenious, and the experiment interesting and suggestive 
of further data for determining physiological properties of bacteria, and of thus 
assisting in separating different species from each other. 

H. W. C. 


Kreibich. Ueber bakterienfrei Eiterung beim It has been generally assumed in 
Menschen. Wien. klin. Woch. 14: 583, 1go1. ; 

recent years that the formation of pus 
was always the result of the action of bacteria, so much so that it has been more 
or less a dictum of bacteriologists that there is no pus formation without micro- 
organisms. It has, however, been recently recognized that there are certain 
chemical agents which are certainly capable of producing pus, totally independ- 
ent of micro-organisms. For example, Croton oil, turpentine, or nitrate of silver, 
injected subcutaneously in animals, produce pus without a suspicion of bacterial 
action. The author studies the question whether pus is ever naturally formed 
in man in any other way than by the agency of bacteria. That pus may be 
formed in man by the action of oil of turpentine and other chemicals, is evident ; 
but the author is quite convinced, from his observations, that there are certain 
instances when pus is formed naturally in the human body, and yet independent 
of the action of bacteria. He mentions, for example, some cases of pus forma- 
tion in bubonic pest, in which the most careful examination has failed to show 
any trace of micro-organisms. He himself studies some cases of eczema in 
which pus is formed. The most careful study with the microscope failed to 
show any organisms in the pus, and the most careful investigation by culture 
methods has failed to reveal their presence. A long series of studies in this 
direction convinced him that such pus is sterile, and can not therefore be regarded 
as due to the action of bacteria. Hence, he concludes that the dictum, no pus 


without micro-organisms, is totally erroneous, and that sometimes pus is formed . 


naturally in man by chemical action. Hw. C. 
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None and Wechsberg. Ueber das Staphylo- The authors have undertaken the study 
oxin. Zeit. f. Hyg. 36: 299, Igol. : ; 
of the question whether the bacteria 

going under the name of Staphylococcus produce toxic products. The pro- 
duction of toxines by the well known pathogenic forms of Streptococcus has 
previously been subject to much experimentation, but the Staphylococci have 
been generally neglected. The author studies both of the common species of 
this genus, the Staph. aurus and Stapi. albus. His method is to cultivate the 
organisms in proper media and then, after filtration, to test the filtrate for the 
presence of toxic products. His conclusion is that both of these species produce 
toxines, and the toxines produced are identical in both cases. ‘There are two 
such toxines, one of which produces a dissolution of red corpuscles, called 
hemolysin, and the other producing a dissolution of white corpuscles, and called 
leukocidin. All tests indicate that the toxic products produced by the two species 
are identical, inasmuch as they always answer to the same tests. 

The author is further of the opinion that, so far as concerns the production 
of these toxic products, all of the numerous varieties of Staphylococcus are 
essentially the same. H. W. C. 


NOTES ON RECENT MINERALOGICAL 
LITERATURE. 


ALFRED J. Moses AND LEA McI. LUQUER. 


Books and reprints for review should be sent to Alfred J. Moses, Columbia University, 
New York, N. Y. 


Vernadsky, W. Zur Theorie der Silicate. 
Salk 6 Rigen: Ot 9-56, 2907: (Concluded from November.) 


ALUMOSILICATES. 


Again we have the salts and “ derivatives,” the most important part being 
that of the salts of the alumosilicic acids, for which the general formula is 
m MO ex Al,O, «fSi0,, but as experience shows, m=z, and when m=n=1, 
then =—1, 2, 4, 6, and rarely 8, 10, or 12; that is,.only the following alumo- 
silicates have been observed:: M,AI,SiO,, M.AI,Si,0,, M,AI,Si,O,., 
M,Al,Si,0,,, M,Al,Si1,0,,, M,Al,Si1,,0.,; M,Al,5i, O09. 

The first of these may be called the group with the chlorite nucleus, and all 
the others the group with the mica nucleus, for the following reasons : 

(2) There is no known reaction by which alumosilicates with chlorite nucleus 
can pass directly into alumosilicates with mica nucleus, or the converse. It can 
only be accomplished by the introduction of ‘“ derivatives.” 

(6) Alumosilicates, with mica nucleus readily pass from one division to 
another. 

(c) By weathering, the alumosilicates, with mica nucleus, yield clay; those 
with chlorite nucleus do not. | 

(2) Chrome silicates, with chlorite nucleus, are red or rose colored, but with 
mica nucleus are green, indicating different structure. 
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It is probable that in the structure formule the hydroxyl belongs rather with 
the Al than the Si, because the relation between the hydroxy! group and alumina 
group is constant, but is not with the silicagroup. Also because in reactions this 
constancy mentioned remains, while the silica molecule may be split, and finally 
because on destruction of the alumosilicate there result aluminates and not silicates. 

The following may be, therefore, taken as the structure formule of the 
chlorite nucleus H,Al,SiO,, and the mica nucleus H,Al,Si,Og. 


OH 
OH | 
| Al 
Al af 
o¢ >» ge 
Si Oe Gi tg) 
| | 
o¢ yo ida 
Al ony 
| ‘Al 
OH | 


Chlorite Nucleus. 
Mica Nucleus. 


The remaining alumosilicates readily pass into the second type, and differ 
from it only in additional Aazvs of SiO, groups; these additional pairs differ 
from the first pair in that they readily separate or recombine. From the two 
groups represented, however, the SiO, can only be separated by the strongest 
methods, involving the destruction of the alumosilicate. 


GROUPS WITH THE CHLORITE NucLeus.—The minerals belonging to these 
groups have been little studied. Very few simple salts are known, e. g., marga- 
rite CaAl,SiO, and some chlorites. They form very complex isomorphic 
mixtures with each other, and also isomorphic mixtures with metasilicates. In 
the group may be included all minerals with the formule R,AI,SiO, or 
m R,Al,SiO, . A, and include: 

1. The staurolite and clintonite groups—usually very complicated 
formule. _ | 

2. The chlorite group. 

3. The mellilite group. 


As yet no simple formulz will express their composition, and there is there- 
fore no substantial basis for structure formule. 


Groups witH Mica Nucieus.—These groups are much more important, 
and have been more thoroughly studied. As before stated, characteristics are: 
Easy transformation into one another; production, on earth’s surface, of clays 
by weathering; constant nucleus in structure formula little affected by most 
reactions ; of SiO, atoms, two can only be removed by destruction of the com- 
pound, but the rest can be easily removed or added. 
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The different salts of mica variety readily form isomorphic mixtures with 
each other, and also with metasilicates, etc. 

. All “derivatives” can be synthetically obtained at definite temperatures by 
bringing together the mica nucleus silicate and the material to be added, and 
may be represented by the general formula mR,Al,SiginOon+4.A. The sub- 
stance A may be replaced by another A, etc., without alteration of the nucleus. 

The physical characters of “derivatives” are peculiar. For instance, the 
derivatives of many colorless alumosilicates are strongly colored; for instance: 
p. Na, Al,Si,0, +A, rose and red cancrinite, yellow cancrinite, blue lapis 
lazuli, haiiynite, sodalite. 

The important groups are: mica group, leucite group, feldspar group, 
nephelite group, epidote group, garnet group, under each of which structure 
formule are given. 


THE Ciays.—The Clays, under this theory of the silicates, are free acids. 
No clay corresponding to the chlorite nucleus has been found in nature, nor 
is any known corresponding to the mica nucleus, though by heating rectorite 
H,AI,Si,O, is left. The clays may be considered as natural mechanical mix- 
tures of the following acids and their derivatives, and possibly others: 


(1) Kaolin, ; ; HMunigoisO, -H,0. 
(2) Halloysite, . cia Si.O, «2H ,0. 
(3) Pyrophyllite, Ba Atemlss o> 
(4) Montmorillonite, . H.,AI,Si,0,, -2H,O. 
(5) Nontronite, : H, fe.51,0, 41,0. 
A classification of the silicates under this theory is given. A. J. M. 


MEDICAL NOTES. 


Year by year the importance of more liberal education for students entering 
the medical college is more clearly recognized, and the requirements made more 
rigid. Prof. Stanley Coulter, of Purdue University, Lafayette, Ind., recently 
read a paper before the Indiana State Medical Society on the subject of Pre- 
medical Education, at the close of which he outlined briefly the pre-medical 
course as given at Purdue University: 


“ Purpose of the Pre-medical Course.-—The pre-medical course of Purdue Uni- 
versity is arranged to meet a three-fold demand : 
1. To furnish a broad and liberal education. 
2. To give special and extended training in those subjects which 
underlie the strictly professional studies of the medical school. 
8. By this co-relation of work to shorten the time required to obtain 
the university and professional degrees. 


Graduates of Purdue who have completed this course are admitted to the 
second year of all first-class medical schools, thus saving a full year. 

The preliminary work required of students entering this course is that of the 
freshman and sophomore years of the general course, including mathematics, 
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English literature, history, three years of either German or French, and one year 
each in general chemistry, biology, and physics. Additional general subjects 
taken are those required of the junior and senior years of the general course, 
including psychology, literature and history, geology, and German or French. 


Special Pre-medical Studies—The special work of this course may be sum- 
marized as follows: 

Quantitative chemical analysis, lectures (87 hrs.) ; laboratory (222 hrs.). 

Organic chemistry, lectures (52 hrs.); organic preparations (108 hrs.). 

Physiological chemistry, lectures (18 hrs.); physiological chemistry 
and urine analysis (102 hrs.). 

Microscopical technique, lectures (15 hrs.) ; laboratory (105 hrs.). 

Normal and pathological histology, lectures (46. hrs.); laboratory 
(140 hrs.). 

Vertebrate anatomy and dissection, recitation (74 hrs.); laboratory 
(222 hrs.). | 

Embryology, lectures and laboratory (88 hrs.). 

Bacteriology, lectures (37 hrs.) ; laboratory (222 hrs.). 

Animal physiology, lectures (37 hrs.) ; laboratory (150 hrs.). 

LElective-—Technical chemical analysis, eight hours weekly through the 
year. 


The most cursory inspection shows that in such a course none of the pro- 
fessional studies of the medical course are undertaken. There is no attempt to 
anticipate them, but there is insistence placed upon certain subjects, knowledge 
of which and skill in which are evidently of the highest value in the work of the 
medical college. Such a course has two main objects: First, to give to the pre- 
medical student the broad vision and strong mental grasp that can result only 
from a broad and liberal culture. Second, to give such special training in those 
subjects which underlie the science of medicine that he may, when he enters the 
professional school, be prepared for its real problems, and in a much greater 
degree than at present understand the magnitude of the work he has undertaken 
when he has chosen to enter the ranks of the medical profession. Incidentally, 
this method saves one of the preparatory years—no small matter in these strenuous 
times.” —WMedical Record, 10: 14. cw; , 


KAISERLING METHOD FOR THE PRESERVATION OF PATHOLOGICAL SPECIMENS.— 
It is held that by employing this method the natural colors of specimens will be 
preserved almost exactly, and apparently for an indefinite period when kept ina 
dark place. ‘The specimens are placed as soon as possible in the following solu- 
tion, in which they remain for 3 to 5 days: : 


No. 1. Formalin, . ; ; 40 parts. 
Water, . : . 200 parts. 
Potassium nitrate, : 3 parts. 
Potassium acetate, : . 6 parts. 


Specimens must of be carefully washed out in running water, as it removes 
the blood on which the color depends. Any excess of blood, etc., should be 
simply wiped off before placing specimens in solution No. 1. Specimens lose 
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their color after remaining in solution No.1 for a few days, but the color 
returns after the specimens are transferred to the next solution, which consists 


of, 
No. 2. Alcohol, : ; 4 parts. 
Water, 34 : . I part. 


and in which they remain for 3 to Ye hae oe Hick they are placed in, 
No. 8. Alcohol, 95 per cent, 
for 1 to 2 hours, and finally are permanently preserved in, 


No. 4. Potassium acetate, : ‘ ; 1 part. 
Glycerin, . : : . 2 parts. 
Water, distilled, : ; ; 10 parts. 


which, before use, should be allowed to stand for 48 hours, and then filtered. 
Specimens thus prepared and preserved should be kept in a dark place, as 
light produces bleaching in the course of time.— Zexas Med. News, 10: 10. 
a2. Wj 


EXAMINATION OF BLoop.—Six things are essential in order to make satisfac- 
tory examination of the blood: (1) The apparatus must be absolutely clean. 
(2) The various stages in the process must be performed rapidly, because the 
cell coagulation of the blood will interfere with any of the tests. (8) The work 
must be done accurately. (4) Making large quantities of stain and keeping 
same in a glass-stoppered bottle will standardize the solution, giving mini- 
mum variations in intensity of stain. (5) Fixing of specimens, by continuous 
heat, with as slight a degree of variation in distribution of heat as possible. 
(6) Taking of blood specimens with reference to time of day. 

In order to more accurately fix the blood count, it has been found that speci- 
mens taken in the morning, before any undue excitement is indulged in, and 
previous to taking of liquids or solids, will give a more uniform blood count than 
those taken at any other period of the day.—/owr. Am. Med. Ass. 37: 8. 

C. W. J. 


The corner-stone of the new medical building of the University of Michigan 
was laid on October 15th by Dr. Leartus Connor, president of the State Medical 
Society. The building will contain the laboratories and class-rooms of the 
departments of hygiene, bacteriology, anatomy, histology, and pathology. The 
contracts for its erection call for an expenditure of $88,000, exclusive of what 
may be required for heating, plumbing, and general equipment.— Sczence, 14: 356. 
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NEWS AND NOTES. 


AN APPARATUS AND METHOD FOR RAPIDLY STAINING LARGE NUMBERS OF 
SPUTUM SPECIMENS.—This apparatus, as illustrated, consists of a long, narrow 
copper bath, mounted on legs, weighted to ensure stability, and of sufficient height 
to permit the use of a Bunsen burner under the bath. At one end near the top 
are two inlets; the upper one (4) to admit the stain, the lower one (2) to admit 
water. Inthe bottom of the bath, at the same end, is a small outlet (C) for the 


dy Guides 


Fic. 1.—Staining Bath for Sputum Specimens. 


stain, closed by a rubber tube and pinchcock. At the other end of the bath, 
partitioned off by a false wall, is a one-half inch siphon, the inner end of which 
is about three-eighths inch from the bottom, and the top abofit on a level-with 
the upper inlet. 

Instead of ordinary microscopical slides, a thin plate of glass, etched as shown 
in Fig. 2, is used. The etched area above the spacings furnishes a surface on 
which desired data may be written. This large slide is made of a size to fit the 
bath and is held upright by guides in the ends of the bath. 

To use this apparatus, proceed as fol- 
lows : 

Stain is admitted through 4 until the 
bath is about two-thirds full, or to a depth 
sufficient to cover the preparations without 
starting the siphon. The specimens are 
then stained, after which the stain is drawn 
off through the outlet C. Water is then turned into the bath through 2. The 
bath fills until the top of the siphon is reached, then drains rapidly until the 


Fic. 2.—Slide for Sputum Specimens, 
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siphon breaks, when the bath fills again and empties as before, and so on until 
washing is completed. A glass candy tray, a trifle over nine inches long and 
wide enough to hold two slides side by side, is recommended for decolorizing 
the specimens. Small strips of glass are cemented in the ends of the tray so 
that when the slides are placed in it specimen side down, just sufficient space 
remains for the required amount of decolorizer. After decolorizing, the speci- 
mens may again be washed in the bath, after which they are ready for examina- 
tion.—/our. Bost. Soc. Med. Sci.,5: 8. 


A DEVICE FOR PARAFFIN EMBEDDING.—This device consists of a printer’s 
composing stick, six inches long and 


S| al al a a two and one-fourth inches wide. It has 
Fey iW boud| sal a Lt A an adjustable slide, fastened by a thumb 
| Sa ea set-screw, and set at a distance of four 
i Wo eee EEE ns 
us inches from one end, giving a space 
four inches long and two and one-half inches wide. This space may be divided 
by nonpareil slugs and quads into compartments of any desired size, to hold the 
blocks of material. When the tissue is ready for embedding, a small amount of 
melted paraffin is poured into the compartment, the tissue properly arranged 
therein, and the compartment filled with paraffin. The stick is then cooled on 
ice or in cold water, so that it requires only a few minutes to accomplish the 
work.—Am. Med. 1: 1. : | | 


RINGING SLIDES..—Many amateurs are unable to finish well made mounts 
with neatly made rings of cement. This is often caused through using the cement 
too thick. Professional mounters have two bottles, one containing the cement, 
the other the solvent—generally turpentine or methylated spirits. The brush is 
first dipped in the solvent, then in the cement, and ‘a thin coat is deposited on 
the slide as it is rotated on the turn-table. Some build up the ring at once, 
others allow the first layer to dry and then complete the process. Each time a 
fresh brushful of cement is taken, it should be preceded by a dip in the solvent. 
The cement can then be deposited with cleanness and regularity. Know/ledge, 
24: 186. 


The annual meeting of the American Society of Naturalists and Affiliated 
Societies will be held at Chicago on Tuesday and Wednesday of Convocation 
Week, that is, December 3lst and January Ist. The discussion before the 
naturalists will be on Wednesday afternoon, and the annual dinner, at which the 
president, Prof. Wm. T. Sedgewick, will give the address, will take place in the 
evening. ‘The subject selected for the discussion is ‘The Relations of the 
American Society of Naturalists to Other Scientific Societies.” — Science, 14: 356.. 


A new science building, to cost $300,000, is being constructed at Colorado 
College. : 
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A catalogue of the Marine Invertebrata of Eastern Canada, by Dr. J. F. 
Whiteaves, has been published by the Geological Survey of Canada (1901). It 
consists of a systematic list of all the species described from the Bay of Fundy, 
the Atlantic coast of Nova Scotia, the Gulf and Mouth of the St. Lawrence river 
as far north as the straits of Belle Isle. The localities at which some of the 
species are found fossil in the Pleistocene deposits are also briefly indicated.— 
Nature, 64: 1666. 


Numerous inquiries have been received asking where and at what cost the 
bulletin of photo-micrographs issued from the Biological Laboratory of Earlham 
College, and noticed in our August number, may besecured. The bulletin is pub- 
lished by Nicholson & Bro. of Richmond, and may be had at twenty-five cents 


per copy. 


QUESTION BOX. 


Inquiries will be printed in this department from any inquirer. 
The replies will appear as received. 


REPLY TO QUESTION No. 13. 


A quantitative test for the bacteria in milk can be made with very low magni- 
fying power. To do this a known quantity of milk is diluted with a known 
quantity of sterilized water. This is evenly spread over a gelatine culture in a 
Petri dish. . Place this in a warm (not above 100°F) and dark place for thirty-six 
hours, and it will then be ready for examination. The bacterial colonies, many 
of which can be seen with the unaided eye, will show the approximate number of 
bacteria present in the milk used. The Petri dish may be placed, without 
uncovering, upon the stage of the microscope, and the colonies examined with 
the low power. Objectives ranging from the 2-inch to the 24-inch may be used. 
Directions for making the gelatine culture may be found in almost any work on 
bacteriology, and Petri dishes can be purchased for twenty-five cents apiece. 

C. A. WHITING. 
REPLY TO QUESTION No. 14. 


In response to the inquiry of your correspondent this month, allow me to say 
that Tallqvist’s method of haemoglobin estimation consists of specially prepared 
paper upon which a drop of blood is allowed to fall, and a color scale for com- 
parison. It is accurate to about ten percent. It costs $1.25, and may be 
obtained of the Harvard Cooperative Society, Boylston street, Boston. 

F. W. Hiceins, M. D. 


REPLY TO QUESTION No. 15. 
I have frequently transferred alcoholic specimens of animal tissue to formalin 
without bad results. In fact, tissues originally placed in dilute alcohol are fre- 


quently improved for histological purposes by being changed to formalin. 
C. A. WHITING. 
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Absorbent cotton in the study of Infusoria, 
1580. 


Absorption of iron through the intestine, 1537. 


Absorption of proteids, 1426. 

Acanthocephali, collection and preservation of, 
1582. 

Accelerating effect of heat upon growth, cause 
of, 1221. 

Accessory adrenal body in the broad ligament, 
1342. 

Ac aaa spindle in the spore mother cells 
of Osmunda regalis, 1255. 

Acid resisting bacteria in lower animals, 1391. 

Actinomycosis in man, 1428. 

Action of anilin stains on animal and plant 
cells, 1334. 

Acute and chronic laryngitis, 1544. 

Acute interstitial nephritis, character of exuda- 
tion in, 1422. 

Adaptation of bacteria to alexines of the blood, 
1143. 

Agglutination of the tubercle bacillus by the 
various exudations of tuberculous animals, 
1142. 

Alchemilla arvensis, fertilization in, 1381. 

Alexines in the blood, 1429. 

Alumosilicates, 1589. 

Aluminum, micro-chemical analysis of, 1530. 

Amitotic division, 1336. 

Amitotic division in the cells of Sertoli, 1303. 

Ammonium, micro-chemical analysis of, 1189. 

Amphipoda, phototaxis in, 1547. 

Amphithce longimana, habits and natural his- 
tory of, 1219. 

Anatomy of the Cat, 1420. 

Animal life in the deep sea, 1541. 

Anthrax in food, virulence of, 1551. 

Anurida maritima, development of mouth 
parts in, 1210. 

Apochromat (5 mm.) after Prof. C. S. Hastings 
in the photography of diatoms, 1442. 

Apparatus : 

An improvised microtome, 1162. 

Combined condenser and polarizer for 
petrographical microscopes, 1155. 

Combined ureometer and ! saccharometer, 

s 1286. 

Cone net, Birge, 1405. 

Cone net, Birge, modification of, 1407. 

Damp chamber for use on the klinostat, 
1499. 

Device for paraffin embedding, 1595. 

Device for supporting Pasteur flasks, 1157. 

Fermentation tubes for bacteriological 
investigations of fermentation, 1286. 

For photographing diatoms, 1439. 

For phototaxis work, 1184. 

Hand “crab” used in dredging, 1232. 


Improved automatic microtomes, 1317. 

Improved photo-micrographic apparatus, 
1366. 

Laboratory camera stand, 1202. 

New freezing microtome for use with car- 
bon dioxide tanks, 1320. 

Normal electrode for physiological work, 
1471. 

Sealing stone jar for zoological laborato- 
ries, 1261. 

Simple washing device, 1297. 

Staining large numbers of sputum speci- 
mens, 1594. 

Stereo-photo-micrographic camera, 1113. 

U-cell for filtration in study of Infusoria, 
1579: 

Ureometer, 1156. 

Ventilated dish for bacteria cultures, 1197. 
Arrangement of cilia on Paramecium, 1566. 
Arthropod vision, 1540. 

Arthopoda, depigmenting the eyes of, 1580. 

Aspergillus oryxz, 1536 

Atlas of medulla and mid-brain, 1543. 

Bacillus coli as the cause of intestinal troubles 
in horses in west Prussia, 1348. 

Bacillus coli in water, 1552. 

Bacteria, relation of, to other fungi, 1391. 

Bacteria, role of, in the intestine, 1349. 

Bacteria concerned in urea fermentation, 1347. 

Bacteria in a swimming bath, 1350. 

Bacteria in milk of cows suffering from mas- 
titis, 1187. 

Bacterial self-purification of streams, 1266. - 

Bacterial treatment of London sewage, 1430. 

Bacteriology of healthy organs, 1266. 

Barium, micro-chemical analysis of, 1293, 1323. 

Beale’s carmine for staining isolated nerve. 
cells, 1564. 

Biological Laboratories of Ripon College, 1 149. 

Biology wall charts, 1172. 

Bird Life: a guide to the study of our com- . 
mon birds, 1418. 

Birge collecting net, 1405. 

Birge collecting net, modification of, 1407. 

Blood examination, 1514. 

Blood forming organs, investigation of, 1462. 

Blood vessels in Annelids, structure of, 1213. 

Botanical Laboratory and Botanical Garden of 
the Tokyo Imperial University, Japan, 1477. 

Botany at the Biological Laboratory at Wood’s 
Holl, 1486. 

Brain of the turtle, function of, 1546. 

Bronchitis, bacteriology of, 1141. 

Cadmium, micro-chemical analysis of, 1456, 
1499. 

Calcite, crystallization of, from copper mines 
of Lake Superior, 1313. 


_Calcites from the Bad Lands, 1144. 
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Calcium, micro-chemical analysis of, 1242. 

—— erythrocephala, development of, 
157 

Camera, stereo- photo-micrographic, II 13. 

Cancer, etiology of, 1136. 

Cancer, miscellaneous studies in, 1428. 

Casts found in urine, how to preserve as _per- 
manent specimens, 1476. 

Cell division in Protozoa, 1382. 

Cell plate in higher plants, development of 
function of, 1132. 

Centrosome, the kinetic center of the cell, 
1302. i 

Centrosome and sphere in Crepidula, 1505. 

Centrosomes in the higher plants, 1461. 

Ceramothamnion codii, a new rhodophyceous 
alga, 1412. 

Cesium and rubidium, 1125. 

Cestodes, collection and preservation of, 
1981. 

Cestodes, development of, 1340. 

Chalcopyrite, experiments on, 1394. 

Champignons, sexual reproduction in, 1535. 

Changes that take place in the bacterial con- 
tents of water during transportation, 1553. 

Charcot-Leyden crystals associated with eosi- 
aophilic cells, 1387. 

Chemical analysis of the sexual products of 

_ sea urchin, 1185. 

Chemical quantitative analysis of proteids in 
stomach contents, 1216. 

Chemical relationship of colloid, mucoid, and 
amyloid substances, 1426. 

Cholera bacillus, spores of, 1392. 

Chrome-silver impregnation for nerve tissue, 
1560. 

Chromosomes of the germ cells of Metazoa, 
1578. 

Cinthosis of the Liver, nature and distribution 
of new tissue in, 1263. 

Cleistogamous flowers, 1536. 

Columbia University, growth in ten years, 1567. 

Combined condenser and polarizer for petro- 
graphical microscopes, 1155. 

Combined slide and cover-glass forceps, 1436. 

Combined ureometer and saccharometer, 1286. 

Cone net, Birge, 1405. 

Connecting threads in the tissues of Pinus 
sylvestris, 1502. 

Constant current on organisms, effect of, 1140. 

Contact irritability produced by salt solutions, 
£584 

Garteibattons t to our knowledge of color in 
photo-micrography, 1480. 

Corundum, formation of, 1144. 

Course in biology in the Horace Mann High 
School, 1249. 

Course of study in invertebrate zoology in the 
Marine Biological Laboratory at Wood’s 
Holl,.1481. 

Crocodilians, Lizards, and Snakes of North 
America, 1340. 

Crystallography of cadmium and zinc, 1224. 
Current Bacteriological Literature, reviews, 
| LIi4i, 1186, 1222, 1266, 1310, 1347, 1391, 

1427, 1472, 1548, 1587. 

€urrent Botanical Literature, reviews, 1131, 
1174, 1206, 1255, 1299, 1332, 1381, 1411, 
1460, 1502, 1535, 1573: : 


Current Zoological Literature, reviews, 1212, 
1260, 1339, 1385, 1418, 1465, 1506, 1541. 1579. 

Cycas revoluta, tuber-like rootlets of, 1334. 

Cytology, Embryology and Microscopical 
Methods, reviews, 1133, 1176, 1208, 1257, 
130% 1334, 1382, 1414, 1462, 1504, 1537, 
1576. 

Damp chamber for use with klinostat, 1499. 

Daphnia magna, reactions of, to certain changes 
in its environment, 1140. 

Demarcation current of a resting nucleus, 1425. 

Demonstration of reactions of unicellular or- 
ganisms, 1222. 

Demonstration of reticulate vessels, 1356. 

Description of the new wing of the laboratory 
of hygiene at the University of Pennsylvania, 
1234. 

Development of embryo of mouse up to time 
it is encapsuled in the decidua reflexa, 1386. 

Development of pollen grain of Carex, 1175. 

Device for leveling the microscope, 1458. 

Device for rearing dragon flies, 1277. 

Device for supporting Pasteur flasks, 1157. 

Diatoms, modern conception of the structure 
and classification of, 1413. 

Difflugia, experiments on, 1464. 

Digestive processes and functions of the an- 
terior part of the alimentary tract in selach- 
ians, 1470. 

Diphtheria bacillus in the mouths of healthy 
individuals, 1145. 

Directing marks in microscopical sections for 
the purpose of reconstruction by wax plate 
modeling, 1537. 

Directions for Beginners in Bacteriology, 1310. 

Double fertilization in maize, 1411. 

Drones from the unfertilized eggs of bees, 1577. 


Easy method of mounting and preserving 


mosquitoes, 1129. 
Echinococcus alveolaris and multilocularis, 


1544. 
Ehrlich’s triacid. mixture for staining blood, 


1314. 

Ehrlich-Weigert anilin methyl-violet method 
for staining tubercle bacilli, 1395. 

Elastic fibers of the skin, method of staining, 
1423. 

Elastic tissue in the lung, methods of demon- 
strating, 1338. 

Electrical conductivity of the blood, 1423. 

Embryochemical studies, 1426. 

Embryo sac of Peperomia, 1299. 

Endurance of pest bacilli in pure cultures, 1472. 

Enzymes in cheese, 1186. 

Eosinophilic cells, origin of, 1422. 

Eosinophilic cells, staining, 1417. 

Eosinophilic leucocytes in tumors, 1508. 

Epilepsy parasite, 1188. 

Epithelial cells in mouth and pharynx of sal- 
amander larve, 1383. 

Erigenia bulbosa, morphological and anatom- 
ical study of, 1175. : 

Essentials of Practical Bacteriology, 1310. 

Examination of blood, 1593. 

Exclusion and elimination of pathogenic bac- 
teria from sewage, 1551. 

External osmotic pressure upon green alge, 
effect of, 1574. 

Eye spot of Euglena viridis, 1133. 
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Eyes of hydromeduse, structure of, 1213. 
Eyes of lower vertebrates, histology and physi- 
ology of, 1586. 
Fermentation of bread, abnormal, 1222. 
Fermentation tube adapted to rapid handling 
in routine work, 1404. 
Fermentation tubes for bacteriologic investiga- 
tions of fermentation, 1286. 
Flagellata in Engler & Prantl’s “Die Naturlichen 
Pflanzenfamilien,” 1261. 
Flattening and fixing paraffin sections on slide, 
1196 
Formalin as a preservative of zoological ma- 
terial, 1339. 
Formalin as a reagent in blood studies, 1211. 
Formalin solutions, table of, 1435. 
Formol as a fixing fluid, 1257. 
Formule : 
Culture medium for germination of spores, 
1148. 
Decolorizing solution for staining in toto 
with Delafield’s haematoxylin, 1172. 
Ehrlich’s tracid mixture for staining blood, 
1314. 
Fluid for pure cultures of Infusoria, 1221. 
Fluids for fixing and preserving zoological 
specimens and anatomical material, 
1582. 
Hydrochloric acid alcohol, 1146. 
Kresylechtviolett, 1492. 
Kultschitzki’s haematoxylin, 1179. 
Mallory’s stain for tumors, 1137. 
Nutrient gelatin, 1165. 
Nutrient salt solution, 1148. 
Phloxin-methylen blue for blood, 1305. 
Preservative for Crustacea, 1341. 
Saturated solutions of anilin stains, 1397. 
Unna-Tanzer’s orcein solution, 1146. 
Fresh water micro-fauna and flora, treatise on, 
1212. 
Gabbett’s method for staining tubercle bacilli, 


1395. 

General methods for the study of the nervous 
system, 1557. 

General Physiology, reviews, 1138, 1182, 1218, 
_ 1307, 1343, 1389, 1423, 1470, I5I0, 
1546 

General Physiology for high schools, based 
upon the nervous system, 1346. 

Gill clefts in the lizard, origin, growth, disap- 
pearance and derivations of, 1419.: 

Ginkgo biloba, fertilization in, 1332. . 

Gland-like carcinoma of epidermic origin, 1180. 

Glands of stomach in different stages of activ- 
ity, 1504. 

Glucinum, nuerecharahen! analysis of, 1373, 
1497. 

Glycogen in parasitic worms, 1346. 

Golden calcite, 1313. 

Golgi’s rapid method for chrome-silver impreg- 
nation, 1561. 

Gram’s method for staining diphtheria bacilli, 
1476. 

Gregarines, cellular changes caused by, 1 506. 

Growing tip of Allium, 1396. 

Gymnosperms, morphology and development 
of, 1503, 1573. 

Hamolymph glands, normal histology and 
pathology of, lial 


Haine’s list for sugar in urine, 1353. 

Hair-cells and ciliated-cells, 1133. 

Handbook of systematic botany, 1460. 

Harlequin fly, structure and life history of, 
1506. 

than ienais Alaska expedition, 1385. 

Helosis guayanensis, embryo sac of, 1461. 

High power photo-micrography, 1158. 

Hippolyte varians, color changes in, 1182. 

Home life of wild birds, 1419. 

Home made wall charts, 1195. 

Hydroids of the Wood’s Holl region, 1541. 

Illinois Gulch meteorite, 1352. 

Immersion oil in collapsible tubes, 1567. 

Immunity, Buchner on, 1427. 

Improved automatic microtomes, 1317. 

Improvised microtome, 1162. 

Indium in Tungsten minerals, 1394. 

Individuality of the germ nuclei during the 
cleavage of the egg of Crepidula, 1577. 

Inflammation, histology of, 1421. 

Infusoria, acclimatisation of, to chemical media, 
1220. 

Infusoria, ciliate, galvanotaxis and chemotaxis 
of, 1510. 

Inhibition by artificial section of the fission 
plane in Stenostoma, 1308. 

Inoculation against rinderpest, 1143. 

Intravascular growth of certain endothelio- 
mata, 1469. 

Introduction to Practical Bacteriology for Stu- 
dents and Practitioners of Comparative and 
Human Medicine, 1142. 

Introduction to Study of Zoology for use of 
High Schools and Academies, 1578. 

Invertebrates of North America, Synopses of, 
1420. 

Iodine compounds in the tissues after the ad- 
ministration of potassium iodide, 1426. 

Iron hzmatoxylin and orange-G, staining 
nerve tissue with, 1557. 

Irritable phenomena in living organisms, 1425. 

Isopods of Atlantic coast of North America, 
1420 

Kaiserling method for the preservation of 
pathological specimens, 1592. 

Karyokinetic spindle in pollen-mother-cells of 
Lavatera, development of, 1131. 

Koch’s new views concerning bovine “and 
human tuberculosis, 1548. 

Kresofuchsin, a new stain, 1414. 

Kresylichtviolett, a new general stain, 1492. 

Labeling mounted-specimens, 1566. 

Laboratory camera stand, 1202. 

Laboratory courses by correspondence, 1437. 

Laboratory equipment of the “ Bahama Expe- 
dition” from the University of Iowa, 1229. 

Laboratory Guide in Elementary Bacteriology, 
1310. 

Labeators photography : 

An improved photo-micrographic appara- 
tus, 1366. 

Contributions to our knowledge of color in 
photo micrography, 1489. 

High power photo-micrography, 1158. 

Laboratory camera stand, 1202. 

Photographing diatoms, 1439. 

Photo-micrography : I, Introductory, 1399; 
II, Apparatus, 1525. 
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Processes of photo-micrography, 1199. 

Stereo-photo-micrography, 1113. 

The ortol developer, 1487. 

The photo-micrography of tissues with 
simple apparatus, 1283. 

The value of the telephoto lens, 1241, 
1568. 

Lepra bacilli in nasal cavities of lepers, 1391. 

Leucocytes, methods for fixation and differen- 
tiation of, 1177. 

Leucocytes in the thymus in bony fishes, origin 
of, 1301. 

Lichens, association of alga and fungus in, 
1208. 

Lime cysts on the surface of the kidney, $6. 

Lithium, micro-chemical analysis of, 1191. 

Lymph cells in the marrow of the bones, 1258. 

Magnesium, micro-chemical analysis of, 1376, 
1495, 1497. 

Magnifiers, 1448. 

Malarial parasitology, 1304. 

Marine Biological Laboratory at Cold Spring 
Harbor, L. I., 1279. 

Melonite, 1226, 1351. 

Mercury in urine, estimation of, 1146. 

Mesogamy in Cucurbita, 1413. 

Metallic sodium in blowpipe analysis, 1393. 

Method for collection and preservation of par- 
asitic worms, 1580. 

Method for rearing Amceba, 1566. 

Method of determining the comparative grav- 
ity of alcohol when dehydrating by osmosis, 
1409. 

Method of injecting small vessels, 1282. 

Methods for use in the ci gh se of Infusoria, 1579. 

Methods : 

Beale’s carmine for isolated nerve cells, 
1564. 

Chenzinski’s method for staining gono- 
coccus, 1515. 

Chrome-silver impregnation for nerve 
tissue, 1560. 

Clinical quantitative analysis of proteids 
in stomach contents, 1216. 

Contrast staining of blood corpuscles, 


1335. . 
Culevalitig and staining the diphtheria 
- bacillus, 1314. 

Demonstrating arrangement of cilia on 

Paramecium, 1566. 


Detection and determination of sugar in - 


urine, 1353. 

Determining the comparative gravity of 
alcohol when dehydrating by osmosis, 
1409. 

Differentiation of blood of various ani- 
mals, 1268. 

Double staining of cartilage, 1337. 

Embedding in celloidin, 1539. 

Estimation of mercury in urine, 1146. 

Examination of blood, 1145. 

Experiments upon the formation of en- 
zymes by bacteria, 1587. 

Finishing laboratory desk tops, 1240. 

Flattening and fixing paraffin sections on 
slides, 1196. 

Germination of spores, 1147. 

Golgi’s rapid method for chrome-silver im- 
pregnation, 1561. 


‘Gram’s method for staining diphtheria 


bacilli, 1476. 

Hardening nerve tissue with formaldehyde, 
1562. 

Injecting small vessels, 1282. 

Kresylichtviolett, staining with, 1492. 

Labeling mounted specimens, 1566. 

Making preparations of bone marrow, 
1259. 

Making slides of Amoeba, 1450. 

Malarial parasitology, 1304. 

Measuring crystals, 1225. 

Methylen blue and erythrosin method for 
nerve cells, 1560. 

Mounting and preserving mosquitoes, 1129. 

Mounting mouth parts of cray fish, 1435. 

Neisser’s method of staining gonococcus, 
I515. | 

Nissl’s method for staining nerve cells, 
1558. 

Orienting and cutting small opaque ob- 
jects, 1505. 

Osmic acid for staining peripheral nerve 
fibers, 1564. 

Phenyl-hydrazin test for sugar, 1268. 

Preparing permanent specimens to dem- 
onstrate structure of earthworms, 1409. 

Preservation of pathological specimens, 
1592. 

Piatovation of sputum for microscopical 
examination, 1268. 

Preserving bacteria for museum speci- 
mens, 1268. 

Preserving Crustacea, 134I. 

Quantitative test for bacteria in milk with 
low magnifying power, 1596. 

Rearing Ameeba, 1566. 

Schiitz method of staining gonococcus, 
1515. 

Simaientieons staining of blood smears 
with eosin and methylen blue, 1227. 

Staining bacteria in root tubercles of legu 
minous plants, 1528. 

Staining connective and elastic tissue, 
1262. 3 

Staining echinococcus, 1545. 

Staining elastic fibers of the skin, 1423. 

Staining elastic fibers in sputum, 1146. 

Staining eosinophile cells, 1417. 

Staining fat, 1178, 1227, 1508. 

Staining flagella, 1472. 

Staining gonococcus, 1515. 

Staining in toto with Delafield’s hzma- 
toxylin, 1172. 

Staining Infusoria, 1435. 

Staining large numbers of sputum speci- 
mens, 1594. 

Staining malaria parasite, 1435. 

Staining nerve cells, 1180. 

Staining nerve tissue, 1557. 

Staining sections for class work, 1194. 

Staining sections of tumor, 1137. 

Staining sections while embedded in paraf- 
fin, 1212. 

Staining tubercle bacilli, 1395, 1472. 

Studying Infusoria, 1579. 

Tallqvist’s method of hemoglobin estima- 
tion, 1596. 

Testing for B. coli in water, 1403. 
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Weigert’s myelin stain for nerve fibers, 
1563. 
Widal test in diagnosis of typhoid fever, 


1434- 
Methods in Plant Histology, 1412. 
Micro-chemical analysis : 
X. Potassium, 1121. 
XI. Ammonium, 1189. 
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The analytical reactions of group, 
II; calcium, 1242. 
XIII. Strontium, barium, 1289. 
XIV. Barium, continued, 1323. 
XV. Magnesium group; glucinum, 
1373- 
XVI. Zinc, 1451. 

XVII. Magnesium group separations ; 
glucinum, magnesium, zinc, 
cadmium, 1495. 

XVIII. Aluminum, 1529. 


Microtome, an improvised, 1162. 

Microtome, automatic wheel, 1317. 

Microtome, new freezing, for use with carbon 
dioxide tanks, 1320. 

Microtome, precision, 1318. 

Mitosis in the spore-mother-cells of Lilium,1175 
1206. 

Mitotic division in unfertilized Arbacia eggs, 
1139. 

Modern Photography in Theory and Practice, 
1204. 

Mollusks, monograph on the Tectibranches, 
1507. 

Mosquitoes, 1465. 

Mosses with a Hand Lens, 1299. 

Mucous plug in surface epithelium of stomach, 
origin of, 1134. 

Multiple primary malignant tumors, 1583. 

Multiplication of nuclei in striated muscle of 
vertebrates, 1336. 

Muscle fibers, methods in study of, 1211. 


Muscles in frogs of both sexes at different sea- 


sons of the year, 1309. 
Mycetozoa, preliminary study of, 1119. 
Myeloma, case of multiple, 1181. 
Myocarditis, relation of, to sclerosis of coro- 
nary arteries, 1341. 
Naias major, fertilization in, 1575. 
Natrolite, 1144. 


Nature and distribution of the new tissue in 


cirrhosis of the liver, 1263. 
Nelumbo, embryogeny of, 1575. 
Nematodes, collection and preservation of, 

1581. 

New biological laboratories of Ripon Col- 

lege, 1149. 
New blood stain, 1305. 
New freezing microtome for use with carbon 

dioxide tanks, 1320. 
New medical laboratories of the University 

of Pennsylvania, 1445. 
New meteoric iron, 1312. 
New stain for fibrin, 1227. 
New test for chlorine for use with blow pipe, 

1352. 

New thermo-regulator, 1449. 
_ New York botanical garden, 1115. 

Nissl’s method for staining nerve tissue, 1558. 
Nodule organisms in leguminous plants, 1551. 
Non-nucleated organisms, cytology of, 1207. 


Normal and Pathological Histology, reviews, 
1136, 1180, 1214, 1262, 1304, 1341, 1387, 
1421, 1468, 1508, 1544. 

Normal electrode for physiological work, 1471. 

Nostoc commune, heterocysts in, 1381. 

Notes on examination of blood, 1145. 

Notes on Recent Mineralogical Literature, re- 
views, 1144, 1224, 1312, 1350, 1393, 1431, 
1474, T513, 1§53- 

Notes on testing for B. coli in water, 1403. 

Nuclear division in Protozoa, 1464. 

Nucleoproteids of the brain, 1426. 

Nucleus, function of, 1135. 

Oedogoniacez, morphology, and taxonomy of, 
1535: 

Oligocheta, anatomy and histology of nervous 
system of, 1542. 

Organography of plants, 1131. 

Orcein in the demonstration of elastic fibers in 
sputum, 1146. 

Organisms of nitrification, 1347. 

Orientation of organisms, 1425. 

Origin of the cones of the multipolar spindle 
in Gladiolus, 1413. 

Ortol developer, 1437. 

Osmic acid for staining peripheral nerve fibers, 
1504. 

Osmotic pressure as a factor in biological phe- 
nomena, 1345. 

Otter seine for the exploration of the deeper 
seas, 1542. 

Pachymeningitis heemorrhagica interna, 1214. 

Parthenogenesis in Antennaria alpina, 1255. 

Pellia, nuclear studies on, 1333. 

Pelomyxa, notes on rearing, 1260. 

Pelomyxa, some results of feeding, 1260. 

Permeability of red blood corpuscles for differ- 
ent substances, 1424. | 

Pheln’s method of staining the malaria para- 
site, 1435. 

Phenyl-hydrazen test for sugar in urine, 1353. 

Photo-micrography, 1399, 1525. 

Photo-micrography of tissues with simple ap- 
paratus, 1283. 

Phototropism in some arthropods, 1390. 

Physiological characteristics of the cell, 1307. 

Physiological studies on the blood of animals 
deprived of the adrenals, 1586. 

Physiology in the Detroit High School, 1585. 

Physiology of growth, 1343. 

Pigment of brown induration of the lung, 
1584. 

Pigsntsianes cirrhosis of the liver in hamo- 
chromatosis, 1342. 

Plan for a ureometer, 1156. 

Planaria maculata, physiology of, with special 
reference to regeneration, 1265. 

Planarians, with and without eyes, reactions of, 
1138. 

Picea: bodies in carcinoma, 1138. 

Pneumonia fibrosa chronica, 1262. 

Point in the technique of blood counting, 1226. 

Poisonous effects of pure NaCl solution, 1221. 


Polarity among marine Alge, 1333. 


Polarity of the ovocyte, egg and larva of 
Strongylocentrotus lividus, 1576. 

Potassium, micro-chemical analysis of, 1121. 

Preliminary study of Mycetozoa, I11g. 

Pre-Medical course at Purdue University, 1591. 


Vili 


Preservation of sputum for microscopical exam- 
ination, 1268. 

Primary endotheliomata of the left superior 
pulmonary vein, 1468. 

Protozoa, morphology, taxonomy and ecology 
of, 1418. 

Pseudo diphtheria bacilli, varieties of, 1430. 

Pseudomonas hyacinthi (Wakker), hyacinth 
germ, 1267. 

Pseudo tetanus bacillus, 1473. 

Pulmonary gangrene, bacilli of, 1223. 

Pupation of larve of insects under limited 
amount of air, 1546. 

Purdy’s method for quantitative determination 
of sugar in urine, 1353. 

Pus, causes for formation of, 1588. 

Pycnogonids, habits of, 1308. 

Pycnopodia helianthoides, multiplication of the 
rays and bilaterial symmetry in, 1214. 

Quantitative test for bacteria with low magni- 
fying power, 1596. 

Quartz, 1145. 

Queen torch, 1228. 

Quick and simple method of fixing the blood 
corpuscles for differential staining, 1306. 

Rapid method of making slides of Amceba, 
1450. 

Reaction of Entomostraca to stimulation by 
light, 1183. 

Regeneration in Cystopteris, 1300. 

Relative susceptibility of domestic animals to 
the contagion of human and bovine tuber- 
culosis, 1310. 

Respiration of Desmognathus, 1135. 

Rheumatic fever, etiology of, 1473. 

Rhythmic activity of the cesophagus, influence 
of various media on, 1585. 

Ringing slides, 1595. 

Root tubercles in leguminous plants, 1348. 

Rubidium and cesium, 1125. 

Scarlet fever, etiology of, 1142. 

Schizea pusilla, life history of, 1206. 

Scrofulous glands, study of, 1428. 

Sealing stone jar for zoological laboratories, 
1261. 


Secretion and absorption, morphological 
changes in the intestinal epithelium during, 
1415. 


Separation of alumina from molten magmas, 
1144. . 

Septic vibrio and symptomatic anthrax, compar- 
ative study of, 1429. 

Short method for the Widal test, 1565. 

Silage, causes operative in formation of, 1186. 

Silicate, theory of, 1553. 

Silicates, action of ammonium chloride on, 
1393- 

Simple washing device, 1297. 

Smegma bacillus, 1223 

Soft rot on carrot and other vegetables, 1267. 

Source of leucocytes and the true function of 
the thymus, 1208. 

Species hepaticarum, 1535. 

Spermatogenesis in Batrachoseps, 1540. 

Spermotogenesis in Staphylinus, 1577. 

Spermatozoa of ferns, physiology of, 1536. 

Spematozoa in man, domestic animals, and 
rodents, 1360. 

Sphalerite crystals from Galena, Kansas, 1352. 
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Spital swimming of organisms, 1512. 

Sporodinia, nuclei of the zygospores in, 13 32. 

Stain for simultaneous staining of blood smears 
with eosin and methylen blue, 1227. 

Staining bacteria in the root-tubercles of legu- 
minous plants, 1528. 

Staining in toto with Delafield’s hematoxylin, 
1192; 

Staining the diphtheria bacillus, 1476. 

Staining sections for class work, 1194. 

Staining nerve tissue, 1557. 

Staphylococci, production of toxines by, 1589. 

Staphylococcus albus, morphology of, 1143. 

Static diffusion of gases and liquids in relation 
to the assimilation of carbon and transloca- 
tion in plants, 1256. 

Stereo-photo-micrography, 1113. 

Sterilized air, physiological effects of, on ani- 
mals, 1346. 

Stokesite, 1145. 

Striated muscles, cancers and sarcomasin, 1215. 

Striated muscles, normal and pathological his- 
tology of, 1215. 

Strontium, micro-chemical analysis of, 1289. 

Study of bacteria in the public schools, 1164. 

Studying and photographing the wild bird, 
1517. 

Substitutes for hydrochloric acid in testing car- 
bonates, 1352. 

Sulvanite, a new mineral, 1352. 

Swarm spore formation in Hydrodictyon utricu- 
latum, 1300. 

System der Bacterien, Migula’s, 1347. 

Table of specific gravities of saturated solu- 
tions and solubilities of anilin stains, 1397. 

Tallqvist’s method of hemoglobin estimation, 
1596. 

Technic for malaria blood, 1382. 

Technic of blood preparations, 1524. 

Technic of the Widal test, 1434. 

Telephoto lens in photography, value of, 1241, 
1568 

Tetrad division in a hybrid plant, 1174. 

Tetrad formation in the ovule of Larix, 1174. 

Theory of phototactic response, 1264. 

Thigmotaxis in Protozoa, 1184. 

Thyroid gland, experiments on, 1583. 

Thyroid gland, pathology and diseases of, 1509. 

Tobacco, fermentation of, 1186. 

Tourmaline, constitution of, 1312. 

Tracheal cells of the Oestridz, 1176. 

Transmission of tuberculosis by postage 
stamps, 1429. 

Trematodes, collection and preservation of, 
1580. 

Tropical dysentery, etiology of, 1141. 

Tube filter for concentrating Infusoria in 
small amount of liquid, 1579. 

Tubercle bacilli in dairy products, 1311. 

Tubercle bacillus, life duration of, in cheese, 
1187. 

Tubercle bacillus, thermal death point of, 1223. 

Tuberculosis of the heart, 1215. 

Tubularia mesembryanthemum, regulatory pro- 
cesses of, 1218. 

Tulipa gesneriana, life history of, 1381. 

Tunicate, alternation in direction of heart beat 
in, 1387. 

U-cell, for filtration in study of Infusoria, 1579. 
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University of Montana Biological Laboratory, 
1269, 1354. 

Ureometer, plan for, 1156. 

Vaccinia and variola, etiological agent in, 1429. 

Value of methylen blue as an intravitam stain 
in the Tunicata, 1357. 

Value of the telephoto lens, 1241. 

Ventilated dish for bacteria cultures, 1 97. 

Vertebrates, development of, 1212. 

Veterinary College at Cornell, fire in, 1111. 

Walnut bacteriosis, 1587. 

Weigert’s Myelin stain for nerve fibres, 1563. 

Weigert’s neuroglia method in demonstration 
of fat necrosis, 1416. 


Welsbach light in high power microscopy, 
1356. 

White, Moses C., life of, 1109. 

Widal test, short method for, 1565. 

Widal test, technic of, 1434. 

Xylariacez, Minnesota, 1535. 

Yarn siphon, for separating Infusoria from cul- 
ture water and debris, 1579. 

Yellow fever, etiology of, 1349. 

Ziehl-Neelson method for staining tubercle 
bacilli, 1395. 

Zinc, micro-chemical analysis of, 1451, a 

Zoodlogisches Addressbuch, 1419. 
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of the white bread, and we see from experience the one trying to live on white bread 
alone gradually fails in mental and nervous power as well as loss in muscle. 

Such a diet could not be kept up long without fatal results. A lady in Jackson- 
ville, Fla., was crippled by an accident, two years ago.. Being without the power 
of exercise, an. old stomach trouble that was hers for years became worse, and it 
was a serious question regarding food that she could digest. 

A physician put her on Grape-Nuts Breakfast Food with some remarkable 
results. She says now that, not only is she able to do a big day’s work, because of 
the strength of her brain and nerves, but that she has finally thrown away her 
crutches because the muscles of her limbs have gradually grown stronger since she 
began the use of Grape-Nuts, and now she is-practically well and can go about with- 
out trouble, notwithstanding the fact that it was said she would never be able to 
walk again. So much for eating the right kind of food, instead of remaining an 
invalid and a cripple because of the lack of knowledge of the kind of food to use to 
bring one back to health. Name given on application to Postum Cereal Co., Ltd., 
Battle Creek, Mich. 
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MISCELLANEOUS ADVERTISEMENTS. 


“The Best is the Cheapest ” 


Applies conspicuously in the 
matter of printing. Good print- 
ing PAYS—no other kind does. 
We aim at both accuracy and 
beauty, at a reasonable price. 


e 


THE GENESEE PRESS 


THE POST EXPRESS PRINTING COMPANY 
ROCHESTER, N. Y. 


IFILING BAND 


~~ S= 


FOX AUTOMATIC 


PATENTED. 


The only practical, working device that 
can be used with equal satisfaction for filing 


letters, vouchers, etc., and tying of pack- 


ages of any and all sizes. Simple, strong, 


readily adapts itself to any use ; does not rot ; 


superior to rubber bands and less expensive. 
18in., $1.75 per gross. Used throughout the 
State House in Boston; by the Bell Tele- 
phone Co.; the Pullman Palace Car Co., etc. 
A postal will bring you sample and price list. 


IRVING P. FOX, 
3 Sudbury Building, BOSTON, MASS. 


viii 


INTERESTING 
HORTICULTURAL 


FACTS 


For tHe Nature Lower or 
Garden Owner 


Concise, crisp, entertaining articles of 
interest to every garden owner, every 
lover of horticulture or nature— Meehans’ 
Monthly is full of them. Not too techni- 
cal, not dull; but bright, valuable, prac- 
tical and instructive to the amateur as 
well as the expert. 

Well edited and finely illustrated. It 
tells how to secure prettier and more 
attractive grounds, gives principles mak- 
ing success certain in landscape or horti- 
cultural work. All subjects are treated in 
a masterly manner, and in a fascinating 
style well calculated to create a greater 
love for nature and her beauties. It is 
full of flower lore. 


The Magnificent of a native flower or fern 
Colored Plate given in each issue, and the 
*** accompanying descriptive 


————— chapter, is a special feature 
alone well worth the subscription price of 
$2.00 per year Send $1.00 for six months’ trial, 
or 20:, for specimen copy. No free samples. 
If you are interested in hardy trees or 
lants, send 10c. for pretty book full of help- 
ul hints and useful suggestions. It’s free 
with every subscription. 


THOMAS MEEHAN & SONS, Publishers 


Germantown, Philadelphia, Pa. 


MISCELLANEOUS ADVERTISEMENTS. 


Laboratory Records, sissies... 


pathological in- 
dexes are best kept by the 


“~ & E” 


Card Systems 


No matter how many hun- 
dreds or thousands of cards 
there are, they can readily 
be assorted or classified. 
Compare the ease and quick- 
ness of this system with the 
literally ‘‘pawing”’ through 
a mass of unclassified or 
partly classified ‘‘ debris,’’ 
——————————=Sa until you happen upon 
what you are looking for. We can make index guides for any subjects, arranged and divided 
exactly as you want them. We adapt our system to meet any requirements. Send for Cata- 
logue No. 27-B. 3 
Yawman & Erbe Mfg. Co. CHICAGO, 138, Wabash Avetue 


ROCHESTER, N. Y. SAN FRANCISCO, 29 New Montgomery St. 


8 a A te te te te Oe Oe cho sco co co ch ho fo hoo co cf ch ho fo hoo co bo ho fo coco co eo fo 
PICTURES MOUNTED WITH It will 


g= HIGGINS 
“ ———_— ; 


Relieve 


leucorrhea and kindred diseases of the Female Gen- 
ital organs. It is composed of Biborate of Sodium, 
Alumen, Carbolic Acid, Thyme, Eucalyptus, Gaul- 
theria, and Mentha, 


Tyree’s Antiseptic Powder 


isan ALKALINE specific which affects the dis- 
tinctly ACID Germs. It reduces the primal in- 
flammatory cause of disease and destroys com- 
pletely the Active Germs by surrounding them with 
a mas Alkaline medium in which they cannot 
live. It is perfectly harmless and absolutely with- 
out any toxic effect. One teaspoonful to one pint 
of water. 


Have an excellence peculiarly their own. 
The best results are only produced by the 
best methods and means—the best results 
in. Photograph, Poster and other mounting 
can only be attained by using the best 
mounting paste— 

HIGGINS’ PHOTO MOUNTER 


(Excellent novel brush with each jar.) 


War Department, Surgeon-General's Office, 
Washington, D. C., Jan. 3, 1890. 


This it to certify that the 
kd Ai igKag PULY. “ANTISEPTIC 


AT DEALERS IN PHOTO SUPPLIES, ARTISTS’ 
MATERIALS AND STATIONERY. 


She co cfo che fo ofo oho cfo abo fo ef cf fo fo afo afo ofo ofo fo co cfs af cho cho fo ef ef fo fo af eho efe che clo ofo fo 


PSPSPS SPP PS PSST EES SPSS SSPE SPE S CESS SP PSEC ESE P 


foe reg EAL Me 
CHAS. M. HIGGINS & CO., , 
Manufacturers, J. S. TYREE, 
271 NINTH STREET, BROOKLYN, N.Y., U.S.A. Yalb. box by mail, 80c. Chemist, 
Zivntiod Oma, 106 Charing Cross Road. Makes 3 gallons of lotion. _ WASHINGTON, D. C. 
aa AAaAaAaADODAD AY PPE PPPPPEPPEPPPEPPPPPPHPPPPHPSP 
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-* LABORATORY APPLIANCES. 


The Best of. — Bausch & Lomb 


Everything Products at 
Laboratorial. Factory Prices. 


General Apparatus 


and 


Chemical Company 


262 Prospect Street, Cleveland, O. 


icroscope Slides and 
Staining Dishes. (Over Glasses 
GRUEBLER’S STANDARD STAINS 


IN ORIGINAL PACKAGES. 


LL preparations needed in preserving and mounting microscopi- 

cal specimens constantly in stock. Weare the SOLE U. S. 

AGENTS for CARL REICHERT’S FAMOUS MICROSCOPES, 
MICROTOMES, ETC. Write for prices and catalogues. 


RICHARDS & COMPANY, ees 


Physicians and others iuterested are invited to send us their shinee in order that we may wei to theese 
our new “ Descriptive and Illustrated List of Special Apparatus for Blood and Urine Analysis,” just published. 
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PHOTOGRAPHIC PAPER. | 


ROTOGRAPH 
BROMIDE PAPER 


AS A SUBSTITUTE FOR PLATES IN X-RAY WORK 


The Print obtained is, of course, a positive. If more 
than one print is required, place several sheets of 
Rotograph over each other, or use a whole package. 


‘¢ROTOGRAPH ”’ Bromide— made in five grades — is 
more economical and gives more satisfactory results, 
than any other make. - Send 10 cents for sample 
package and «Bromide Monthly.” 


“ROTOGRAPH ” ‘u'r. Selling Agents : & RUssracee 


E. S. MAPES 


Reducing 
Cubes 


Contents of tube dissolved in 8 
ozs. of water makes a strong reduc- 
ing solution, which attacks the 
strongest part of your negative 
only, and will not cause a bleached- 
out negative. Reduction is easily 
controlled. Will not stain the 
negative. Can be used repeatedly. 


Intensifving 
Cubes — 


Powder makes 8 ozs. of strong 
Intensifying Solution, when dis- 
solved in water. It dissolves in 
' about five minutes and will not 
cause the negative to stain. Can 
be used repeatedly. 


Price, 25 cents. : 
Price, 25 cents. 


4 


Sold by dealers everywhere or sent on receipt of price and your dealer’s name. 


Wayne Chemical Zo., Germantown, Philadephia. 
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MISCELLANEOUS ADVERTISEMENTS. 


: The Ideal | 
Enlarging Lanterns 


“THESE LANTERNS represent the latest 
and most improved invention in the Photo- 
graphic Art. They are optically and mechanic- 
ally perfect. By their use the operation of 
making Bromide Enlargements is 
simplified to the greatest degree. 

_ They can also be used as high grade 
_—— Lantern 
Slide projec- 
tors the 


ment, 

The Ideal 
Enlarging 
Lanterns are 
made in three sizes: No. 1, fitted with 64-inch 
condensing lenses; No. 2, fitted with 8-inch 
condensing lenses ; and No. 3, fitted with 10-inch 
condensing lenses. 

We supply either size with incandescent gas 
light, incandescent electric light, electric arc 
light, or acetylene gas light. 

Prices from $25.00 up to $84.00. 

Send for our Igor catalogue containing a com- 
plete list of everything pertaining to photog- 
raphy, including cameras, apparatus, lantern 
slide material, magic lanterns, stereopticons, etc. 

BURKE & JAMES, 


Manufacturers of Photographic Apparatus and 
Supplies, CHICAGO, ILL. 
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THERMOSTATS 


the temperature of 


For Controlling 
r Buildings Heated by 


Large or Smal 


FURNACES, STEAM or HOT WATER. 


eet UN 
any 
rete 
"ill (a 


SPECIAL THERMOSTATS MADE TO ORDER 
WRITE FOR BOOKLET 3 


Beers Bros. THermostat Co., 
18 Elm St., ROCHESTER, N. Y. 


FEEDING AND NURSING 
THE BABY 


By CHAS. DOUGLAS, M. D., 


Professor of Children’s Diseases and Clinical Medicine in the Detroit College of Medicine; 
Consulting Physician to Harper Hospital; Senior Physician to the Protestant Orphan Asylum, Etc. 


A practical and helpful work for physicians and medical students, as well 


as mothers and nurses, 


A complete and reliable epitome of all that pertains to the care and 


feeding of infants. 


Arranged on an entirely new plan with facilities for quick reference. 


The volume deals with matters barely touched upon in text-books, 
gathered by the author’s 36 years’ experience. 


CLOTH, 8 vo., pp. 611. 


PRICE, $2.00 


THE J. F. HARTZ COMPANY, PUBLISHERS. 


268 Woodward Ave., DETROIT, MICH., No. 2 Richmond St., TORONTO, ONT. 
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_ LABORATORY APPARATUS.. 


eo Modern Laboratory 


desks, files, 


tee oes is conducted on business principles, and its material, 
cabinets, | 


literature, and expenditures are classified and ac- 


‘sectional wis a 58% NY. cessibly arranged. THE CARD INDEX — 
ing cases, A a ¥ : 


WILL 
PLEASE 


is the modern way of classifying _ 
_and making accessible. 


‘We furnish. | 

cabinets and indexes Suk: 

adapted for every purpose, from 

the simplest to the most complex. eg 
We adapt them to YOUR SPECIAL CASE. 


VETTER DESK WORKS, Rochester, N Ye wiwudsicn’ 


FOR UNIVERSITIES AND COLLEGES. 


Laboratory =: Steam Sterilizers 


‘The Arnold Sterilizer, 
illustrated on. this page, is adapted 
for class work. It is inexpensive 
and a number of them can be pur- 
chased for a small outlay, thus 
~ permitting the use of one sterilizer 
* for every two or three students. 


COMPLETE CATALOCUE OF STERILIZERS 
FOR ALL PURPOSES MAILED 
ON APPLICATION. 


sgh ees Style: with Side De Door. 


WILMOT CASTLE & CO., 16 Elm St., Rochester, N. Y. 
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_ PUBLISHER’S ANNOUNCEMENTS. 


The Results of the Harri- 
man Alaska Expedition. _ 
- Published with the co- 

_ operation of the Washing- : 
ton Academy. of Sciences. 


WHAT THE | 
| BOOK IS. 


ee 
~ re 


This work contains, in popular form, the 
results of the expedition sent’in 1899, by 


Mr. Edward H. Harriman, to this land of — 


fogs, glaciers, volcanoes, seals, and gold. 


The twenty-five eminent scientists made 
extensive ' collections: in their various - 


‘branches of research ;_no less than twenty- 
six new ‘species of mhacoinals were dis- 
covered, and the results in other branches 
of zoology, inbotany, ornithology,- geology, 
etc., were almost as important. » Many new 
alacions: anda large fjord, hitherto un- 
mapped, were also explored. Itis not only 
the final authority on Alaska, but a book of 
fascinating interest. = | 


BIRD AND ANIMAL LIFE, 
TREES AND. FLOWERS, 
| “AND RESOURCES. — 


; An Epoch Making 
Work of 


Scientific Travel . 
with 40 Superb 
_ Colored Plates, 
85 Photogravures, 
300 Text Drawings 
and 5 Maps. 
2 Vols. 
$15.00 NET. 


obtained before. 


ie Size, 7 x: (10; “ pages, about 500 ; tinding. clot: decorava | * ‘iMustea = 
tions, 40 in. color, 85 photogravures, and 300 drawings from photo- A 


) Be ite, . 
John Burroughs, W. He 
Brewer, William Healey . 
_ Dall, Bernhard E. Fernow, 
_ Henry Gannett, Geo. Bird 
Grinnell, Charles Keeler, 
Cc. Hart Merriam, John 
Muir, M. L: Washburn. 


WHAT IS : 
SAID OF IT. 


“* Sumptuous.”’ : fe 
| —New York Tubune, | 


_ “The finest example of the’ ‘publisher’ Ss 
art that the sips So season has produced.”’ 
—New York Telegram. 


“f « Nothing eatihe the pictures, in 
range, variety, and beauty has ever been 
The. most beautifully ; 
illustrated work of travel ever issued on 
this side of the Atlantic. 2 oe 

2 —The Nation. 


_ Chase and seciat) in design and. eae 
cution, artistic from every point of view, 
lavishly a and dips illustrated.’? + 

—The Dial, ee 


graphs and paintings by Louis Agassiz Fuertes, Charles Knight, ‘R. 


: cds ifores: ies S: DEBeduasTh, ees 2 beg Prick net, 15,00 


DOUBLEDAY, PAGE. & COMPANY, 


as UNION | SQUARE, EAST, NEW. YORK. 


